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El presente trabajo desarrolla el Diseño Hidráulico de un Sistema de Riego 
por Goteo en Espárrago, el cual es la parte principal de un proyecto de Riego 
Tecnificado. 
 
El presente trabajo esta dividido en ocho capítulos. 
 
En el Capitulo I se da la introducción, se describe el problema principal la 
solución y el antecedente para el trabajo. Se describe los Sistemas de Riego por 
Goteo. 
 
El Capitulo II contiene el objetivo general y los específicos 
 
El capitulo III es una compilación de la literatura referente al tema, se dan 
los conceptos, definiciones, ecuaciones y parámetros técnicos que han de 
usarse; se inicia con las definiciones referidas a la demanda, se prosigue con la 
descripción del sistema, sus partes y componentes. 
 
En el Capitulo IV, se describe la información con que se cuenta para el 
diseño y se da el procedimiento seguido en los cálculos realizados. 
 
En el Capitulo V se desarrolla el diseño hidráulico, el cual esta dividido en 
dos bloques el Diseño de la Sub. Unidad de Riego y el de la Red Matriz. 
 
En el Capitulo VI se presentan los resultados alcanzados y el análisis de 
los mismos. 
 
En el Capitulo VII y VIII se dan las conclusiones y recomendaciones. 
 
En la parte final se presenta los análisis de laboratorio, los planos de 













El problema principal en el riego es la escasez del recurso hídrico; en la 
costa del Perú esta se da en los meses de mayo a octubre lo cual evita el 
desarrollo de los cultivos; es esta la causa principal de la falta de inversiones y la 
tecnificación de los predios agrícolas; la solución planteada a este tipo de 
problema son los Sistemas de Riego Tecnificado con los cuales se busca 
obtener una mejor distribución del agua a nivel de parcela y como consecuencia 
de aquello una mejor rentabilidad del producto. 
 
Se desarrollara en particular el caso del Riego Tecnificado por Goteo del 
cultivo del Espárrago cuyo ciclo de vida es de 10 años para la Asociación de 
Agricultores Pozuelo Norte-Huáscar conformado por 9 usuarios con un área total 
de 44.65 has. La oferta para el proyecto se da con el Pozo S/N CANARIO que 
cuenta con un Q= 83 l/s. 
 
El antecedente para la realización de este estudio es el proyecto de 
inversión pública con código SNIP 111320 denominado Instalación De Riego 
Tecnificado Por Goteo - GGE Pozuelo Norte - Huáscar, Chincha, Ica aprobado a 
nivel de perfil en febrero del 2009. 
 
Las partes principales del Sistema de Riego por Goteo son la Sub Unidad y 
Unidad de Riego, el Cabezal de Control de Riego y la Red Ramificada de 
Tuberías. Los componentes principales son la Unidad de Presión, la Unidad de 
Filtrado, la Red Matriz de Tuberías, las Válvulas, las Mangueras y los Goteros. El 
riego se realiza por etapas las cuales se conocen como Turnos. 
 
El Diseño Hidráulico consiste en el diseño de la Sub. Unidad y el de la Red 
Matriz por separado, para operar la Sub Unidad y que está alcance la presión de 





En el presente trabajo se desarrolla; el balance de oferta y demanda la 
cual garantizara la viabilidad del proyecto, el calculo hidráulico de la Sub Unidad 
el cual determina la uniformidad y la operación de trabajo de los goteros, el 
calculo de la caída de presión de los elementos del Cabezal de Control de Riego 











2.1. Objetivo General 
El proyecto consiste en el Diseño Hidráulico de un Sistema Tecnificado de 
Riego por Goteo para 44.65 ha pertenecientes a la Asociación de Agricultores 
Pozuelo Norte - Huáscar perteneciente  a la comisión de regantes Pampa Baja 
de la junta de usuarios del Distrito de Riego de Chincha, el objetivo general es: 
 
• Diseño Hidráulico del Sistema de Riego Tecnificado por Goteo en 
Espárrago para de 44.65 en hectáreas de la zona de Pozuelo Norte – 
Huáscar – Chincha - Ica 
 
2.2. Objetivos Específicos 
 
• Determinar las necesidades hídricas del cultivo y realizar el balance de 
oferta y demanda 
 
• Determinar la demanda de caudal y presión de trbajo en cada válvula de 
Arco de Riego. 
 
• Seleccionar los elementos y calcular pérdidas de presión en el Cabezal de 
Control de Riego 
 
• Diseñar la Red Matriz, determinar la presión requerida en el sistema de 
riego y las presiones en las uniones de la red. 
CAPITULO III 
 





3. REVISIÓN DE LA BIBLIOGRAFÍA 
 
 
3.1. Definición de Riego. 
“El riego puede ser definido como la aplicación artificial de agua para suplir 
al suelo la humedad requerida de las plantas de cultivo” (1). 
 
El riego es la aplicación oportuna y uniforme de agua a un perfil del suelo 
para reponer en éste el agua consumida por los cultivos entre dos riegos 
consecutivos.  
 
Su objetivo principal es proporcionar el déficit de agua para asegurar las 
cosechas, mejorando las condiciones ambientales para el desarrollo vegetal e 
impedir que la falta de humedad afecte el crecimiento de los cultivos.  
 
3.2. Evapotranspiración.  
“Se conoce como evapotranspiración (ET) a la combinación de dos 
procesos separados por los que el agua se pierde a través de la superficie del 
suelo por evaporación y por otra parte mediante transpiración del cultivo” (2). 
 
Evapotranspiración del cultivo de referencia (ETo) Viene a ser “la tasa de 
evapotranspiración de una superficie de referencia, que ocurre sin restricciones 
de agua. La superficie de referencia corresponde a un cultivo hipotético de pasto 
con características específicas” (3). 
 
Para el cálculo del Eto la FAO (Organización de las Naciones Unidas para 




(1) Juan Santiago Lestón Soubannier. Riego y drenaje, Costa Rica, C.R. EUNED, 1995 - 
Pág. Nº 14 
(2) – (3) Richard G. Allen, Luís S. Pereira, Dirk Raes, Martín Smith. Evapotranspiración 




Ecuación de Penman-Monteith FAO56 
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=∆  …...  (Ec. 3.1.2) 
γ = Constante psicometría 310−×=
λε
γ























 …... (Ec. 3.1.3.1) 
Calor latente de vaporización  
( ) media3 T10361.2501.2 −×−=λ  …... (Ec. 3.1.3.2) 
 
Déficit de presión vapor 
 
as ee − = Déficit de presión de vapor…... (Ec. 3.1.4) 






















s  …... (Ec. 3.1.4.1) 





















































nR = Radiación neta nlnsn RRR −=  …... (Ec. 3.1.5) 









+=  …... (Ec. 3.1.5.2) 
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ENTERONUMEROJ  …... (Ec. 3.1.5.7) 
M Mes 1, 2,3…12 


































nl  …. (Ec. 3.1.5.9) 
( ) aDBso RKKR +=  …... (3.1.5.10) 
 
Flujo de calor del suelo 
 








Los valores de las constantes y definición de cada término son: 
T  = Temperatura Media del aire a 2 mts de altura 
máxT  = Temperatura Máxima,   mínT  = Temperatura Mínima 
zU  = Velocidad del viento medido a z metros 
λ  = Calor latente de vaporización 
P  = Presión Atmosférica,  exp  = xxe 7183.2=  
0P  = Presión atmosférica a nivel del mar 101.3  kPa 
z  = Altura de la estación metereológica = 50 m, 
0z  ≈  Nivel del mar = 0 m,  g  = Gravedad = 9.807 m s
-2 
R  = Constante universal de los gases (aire) = 287 J Kg.-1 K-1 
1α  = Constante = 0.0065 [K m
-1] 
oK
T  =  temperatura expresada en grados kelvin = mediaT273.16+  °K 
PC  = calor específico a presión constante del aire=1.013 [kJ Kg.
-1 ‘C-1] 
ε  = cociente entre los pesos moleculares del vapor de agua/aire seco = 
   0.622 
( )max
0 Te  = presión de vapor de saturación a temperatura máxima 
( )min
0 Te  = presión de vapor de saturación a temperatura mínima 
se  = Presión vapor de saturación ae  = Presión de vapor real 
J  = Número del día en el año 
rd  = Distancia relativa inversa tierra-sol,  δ  = Declinación solar 
sω  = Ángulo de radiación a la puesta del sol 
aR  = Radiación extraterrestre para Periodos diarios 
scG  = constante solar 0.082 [MJ m
-2 min.-1] 
N  = Duración Máxima de insolación,  sR  = Radiación solar  
sa  + sb  = Fracción de la radiación extraterrestre que llega a la tierra en un 
día despejado (referido a la radiación solar) = 0.25 + 0.50  




DB KK +  = fracción de la radiación extraterrestre que llega a la superficie 
terrestre en días de cielo despejado (referido a la radiación de onda corta) 
z1020.75 5−×+ ,  z = altura de la estación metereológica 
nsR  = Radiación neta solar,   α  = Albedo = 0.23  
nlR  = Radiación neta de onda larga 
σ  = Constante de Stefan-Boltzmann = 910903.4 −×  [MJ K-4 m-2 día-1] 
sc  = capacidad calorífica del suelo  = 2.1 MJ m
-3 ºC-1 
iT  = mesT  ,  1-iT  = 1-mesT  , ∆t  = 30 días,   z∆  =  2 m 
 
Evapotranspiración del cultivo bajo condiciones estándar (ETc) “Se refiere a 
la evapotranspiración de cualquier cultivo cuando se encuentra exento de 
enfermedades, con buena fertilización y que se desarrolla en parcelas amplias, 
bajo óptimas condiciones de suelo y agua, y que alcanza la máxima producción 
de acuerdo a las condiciones climáticas reinantes” (4). Se calcula mediante la 
siguiente expresión 
 
occ ETKET ×=  …... (Ec. 3.2) 
Donde: Kc= Coeficiente único de cultivo 
 
3.3. Coeficiente único del cultivo (Kc) 
“Es un coeficiente que expresa la diferencia entre la evapotranspiración de 
la superficie cultivada y la superficie del pasto de referencia “(5); se determina 
experimentalmente y no es constante durante las fases del desarrollo del cultivo.  
 
Para el espárrago, el coeficiente es mínimo en el periodo de cosecha 0.25 
y aumenta proporcionalmente con el desarrollo del follaje hasta un máximo de 1, 
para luego disminuir con la senescencia de la vegetación a 0.25 (6) 
 
 
(4) – (5) Richard G. Allen, Luís S. Pereira, Dirk Raes, Martin Smith. Evapotranspiración 
del cultivo Estudio FAO Riego y Drenaje 56, Roma, FAO 2006 - Pág. Nº 7 - 97 – - 106  
(6) Richar L Zinder, Corteza Orang, Khalend Bali, Simon Eching, José Ma Sau. BISms – 






El ciclo de vida total de la planta es de 12 años. La etapa de desarrollo 
activo se da entre el 1ero al 4to año, y el máximo rendimiento del 4to al 8vo año, 
la producción decreciente es entre el 8avo y el 12avo año. El periodo vegetativo 
referido a campaña - cosecha suele ser anual, dos cosechas al año o tres 
cosechas en dos años. En cada cosecha existen entre 2 a 5 brotaciones (7). 
Durante el rendimiento óptimo en la segunda etapa las fases en días del periodo 
vegetativo son: inicial 50, desarrollo 30 media 100, final 50. (8) 
 
Siembra: Primavera
Noviembre Diciembre Enero Febrero Marzo Abril Mayo Junio Julio Agosto
Eliminación Aerea Maduración
(335 ddt) (365 ddt)
Maduración
(385 ddt)

























Crecimiento y desarrollo de garras - Almácigo (año 1)




Figura N° 3.2. Desarrollo Fenológico del Espárrago en la Pampa Villacuri Dep.de Ica, 
Prov. Ica, dist. Salas. MINAG - DGCA-DIA. Las fases del período vegetativo abarcan 445 





(7) Huella Hídrica del Espárrago en el Perú. Autoridad Nacional del Agua, Oficina del 
Sistema Nacional de Información de Recursos Hídricos. 
(8) Richard G. Allen, Luís S. Pereira, Dirk Raes, Martin Smith. Evapotranspiración del 
cultivo Estudio FAO Riego y Drenaje 56, Roma, FAO 2006 - Pág. 111 
Figura N° 3.1 Curva del 
Coeficiente único del Cultivo 





3.4. Demanda de agua de un proyecto de riego. 
La demanda o requerimiento de un Proyecto de Riego se determina a 
partir de la Evapotranspiración del cultivo bajo condiciones estándar (Eto) 
considerados en el proyecto y el balance de agua en la zona radicular; los 
factores de coeficiente único del cultivo (Kc) y los coeficientes de corrección. La 
expresión que relaciona estos conceptos se conoce como Evapotranspiración 
del cultivo en condiciones estándar debido a los factores de corrección ETrl: 
 
CorrecionesCoeficientEtcETrl ×=  …...(Ec.3.3) 
 
Los coeficientes de corrección son:  
 
Coeficiente por efecto de localización, el cual se calcula mediante las 
ecuaciones: 
Por Aljibury et al. AKl ×= 34.1 ….. (Ec. 3.3.1) 
Por Decroix  79.069.01.0.1.0 =+=+= AKl …. (Ec. 3.3.2) 
Por Hoare et al.  ( )AAKl −+= 15.0 .... (Ec. 3.3.3) 
Por Keller.  ( )AAKl −+= 115.0 … (Ec. 3.3.4) 
Por Fereres et al 0080.18119.20194.0 2 −×+×−= AAKl …(Ec. 3.3.5) 
 
Donde, A representa la fración de área de la plantación y el área total del 
terreno. 
 
Coeficientes por condiciones locales, son: 
 
El Coeficiente por variación climática, vCliVarCoef ... = 1.18 (Criterio de 
Hernández Abreu) 
 
El Coeficiente por advección AdvVarCoef .. ; su valor es determinado 
mediante la Figura N°3.2 
 




























….. (Ec. 3.4) 
Donde: 
{ })(,1 lavadodesnecesidadeLREficienciamáxK naaplicació−=  
CU  = Coef. De Uniformidad de distribución del agua 
 
Efecto de la ropa tendida Efecto de oasis
Gramíneas
Maíz de 3 metros de alto
Árboles caducifolios
con una cubierta vegetal
0,7
Tamaño del campo, en hectáreas


























3.5. Oferta de agua 
Desde el punto de vista hidrológico es la disponibilidad de agua en un 
sistema para abastecer la demanda de un usuario de agua. Cuantificar el caudal 
disponible en la fuente en un proyecto de riego es “establecer la capacidad de 





(9) Guía Simplificada para la Identificación, Formulación y Evaluación Social de 
Proyectos de Riego Ministerio de Economía y Finazas – Dirección General de Política de 
Inversiones, Perú, 2011 - Pág. Nº 7 
Figura N° 3.3 Curva de 
variación por advección. 






La oferta debe estar respaldada en estudios hidrológicos y registros de 
aforos. La disponibilidad de agua de un pozo es la capacidad para extraer el 



















×= …(Ec. 3.5) 
 
3.6. Sistema de Riego Tecnificado  
Se le denomina así, por que permite la aplicación del agua y los 
fertilizantes al cultivo en forma de "gotas" y localizada con alta frecuencia, en 
cantidades estrictamente necesarias y en el momento óptimo. 
 
3.7. Sistema de Riego por Goteo  
“Se puede definir el sistema de riego por goteo como un sistema de 
humedecimiento limitado al suelo, en el cual se aplica el agua únicamente a una 




(10) Shlomo Armoni. EL RIEGO POR GOTEO, Israel, CINADCO 1984 - Pág. Nº 3 
Figura Nº 3.4








Se basa en una tubería de agua (lateral), en el cual están insertados los 
goteros. La unidad de riego es el gotero, el cual aplica el agua gota por gota en 
forma localizada. 
 
 “La localización obedece al hecho de que sólo se humedece parte del 
volumen del suelo del cultivo en la zona de las raíces, de tal manera que éstas 
obtengan el agua y los nutrientes necesarios para el crecimiento y la producción 
de la planta. El resto del suelo, alrededor del área humedecida, no se aprovecha, 
lo cual obedece más a criterios de competencia por la luz y de espacio para las 
labores de cultivo que al aumento en el número de puntos de riego” (11). La 
localización del riego obliga a que sea necesario aplicarlo con una alta 
frecuencia. Tal necesidad se debe al hecho de que el volumen de suelo 
humedecido es reducido y, por tanto, se tiene una baja capacidad de 
almacenamiento, siendo entonces preciso aplicar dosis pequeñas de riego. 
 
 
Figura N° 3.5 Sistemas por goteo; la aplicación del agua es mediante un riego 
localizado. Cortesía de Leo’s Ingenieros S.AC 
 
 
(11) Juan G. Saldarriaga V. HIDRÁULICA DE TUBERÍAS Colombia, McGraw-Hill, 1998.- 




















CLASIFICACIÓN DE LOS SISTEMAS DE RIEGO POR GOTEO
 
 
Tabla N° 3.1 Clasificación de los sistemas de Riego por Goteo. EL 
RIEGO POR GOTEO, Israel, CINADCO 
 
Los principales sistemas de riego tecnificado para uso agrícola además del 
sistema de riego por goteo son: sistemas de Riego Por Aspersión el cual 
cosiste en crear una lluvia artificial que cubrirá toda el área su uso se da en 
pastizales; sistemas de Riego Por Micro Aspersión que consiste en crear un 
regadío en forma de micro lluvia en la zona radicular de la planta se utiliza por lo 
general para plantaciones de frutales. 
 
3.7.1. Distribución del agua en el suelo 
Alrededor de cada gotero se forma una zona de suelo húmedo, 
denominado “bulbo de humedecimiento” o “cebolla”. Este “bulbo” acomoda el 
sistema radicular de la planta (12). Dentro de dicho “bulbo” se forman tres zonas 
con distinto contenido de agua y aire: a) La zona saturada debajo del gotero, con 
exceso de agua y falta de aire. b) La zona de equilibrio existe una relación 
óptima de agua y aire. c) La zona seca existe un déficit de humedad y un 
máximo de aire 
   
 




La forma del “bulbo” depende de: La textura del suelo en un suelo arenoso 
se forma uno alargado, mientras que en un suelo arcilloso se forma uno más 
ancho. La descarga del gotero La distribución horizontal del agua la determina 
la descarga del gotero; uno de 0.8 l h-1 produce un bulbo más estrecho que uno 
de 1 ó 2 l h-1. La duración del riego cuanto más prolongado el riego, más 
aumenta la dimensión horizontal, hasta un determinado límite. Pasado este 
límite, se pierde el agua por debajo de la zona radicular. La frecuencia de riego 




Figura Nº 3.6 Bulbo de humedecimiento. Formación de una hilera de bulbos de 
humedecimiento Imagen de la formación de la zona mojada por un solo gotero, 
Tomado de Manual de Riego para Agricultores Módulo Riego localizado PSI. 
 
Las características del suelo son las que determinan el movimiento del 
agua bajo el riego por goteo. 
 
 
Figura Nº 3.7 Efecto de la textura del suelo en la forma del bulbo 
húmedo Manual de Riego para Agricultores Módulo 4 Riego localizado 




“En términos cuantitativos, el cálculo del área mojada por un gotero se 
puede hacer mediante 1) el empleo de fórmulas; 2) la utilización de tablas y 3) 
pruebas de campo” (13). 
 
 
Tabla Nº 3.2 Tabla de ensayo de campo de suelo de textura Franco Arenoso. Programa 
LCO Soft RIEGO LOCALIZADO v.1.0 [2002] Modulo DISAGRO, Jesús Rodrigo López 
Lucinio Cordero Ordóñez  
 
El sistema radicular, esta referido al conjunto de las raíces de las plantas. 
Los sistemas de riego por goteo tienen la tendencia a desarrollar sistemas 
radiculares superficiales (14). 
 
Los factores que intervienen en el desarrollo de la raíz son El suelo, en 
suelos arenosos la raíz se profundiza y en arcillosos la raíz es superficial. La 
planta la raíz se adapta al sistema impuesto entre hileras de plantas e hileras de 
mangueras de riego. El anclaje la extensión superficial de las raíces conduce a 
la falta de anclaje y de equilibrio en cultivos de tallos elevados ocasionado el 
vuelvo de las plantas para lo cual se desarrollo un riego inicial por inundación y 
luego se migra al goteo. Aproximadante el 68% de las raíces del sistema 
radicular se encuentran en la parte superior de la raíz entre el 7.5% y el 30% de 





(13) FERNANDO PIZARRO. Riegos Localizados de Alta Frecuencia España, Mundi 
Prensa 1996 - Pág. Nº 197 






En el espárrago la longitud de la raíz es de 1.20 m (16). En los sistemas de 
riego por goteo se usa el término de profundidad radicular la cual varía entre el 
80% y el 120%. 0.96 m <Pr espárrago < 1.44 m 
 
(16) Tomado del estudio de FAO56 Richard G. Allen, Luís S. Pereira, Dirk Raes, Martín 
Smith. Evapotranspiración del cultivo ESTUDIO FAO RIEGO Y DRENAJE 56, Roma, 
FAO 2006 - Pág. Nº 164 
Figura 3.8 Sistema radicular del 
espárrago. 
Rizoma+ sistema radicular equivale 
a la corona del espárrago. El cultivo 
del espárrago, María Inés Gonzáles 
A. Alejandro del pozo INSTITUTO 
DE INVIESTIGACIONES 
AGROPECUARIAS MINISTERIO DE 
AGRICULTURA Chilián, Chile  
Espárrago a la los 6 años antes de 
la cosecha 
Inicio del desarrollo del espárrago 
Sistema Radicular del Espárrago a 
los 6 años La unidad de medida es 
0.20 m. Fisiología del cultivo del 
Espárrago Ing. Agr. M. Sc Carlos 
Alberto Bouzo (.) Universidad 
Nacional del Litoral Facultad de 





La salinización “Cuanto mayor es el intervalo entre riegos mayor será la 
salinidad de la solución en el suelo” alrededor del emisor o gotero. “La alta 
frecuencia en los riegos facilita la absorción del agua por el doble efecto de 
mantener alta la humedad y baja la salinidad” (17). 
 
“Para estimar la cantidad de agua de lavado se utiliza la curva de 
necesidades de lavado, pero con anterioridad es preciso calcular el factor de 
concentración permisible. Éste se obtiene de dividir el umbral de tolerancia a la 
salinidad de un cultivo por la salinidad del agua de riego” (18). 
 




…... (Ec. 3.6) 
 
Donde: CEi y CEe, conductividad eléctrica del agua real e ideal 
 
 
Figura 3.9 Movimiento del agua y las sales en el bulbo 
húmedo con el riego. Movimiento de las aguas y sales en el 
bulbo de humedecimiento, Manual de Riego para Agricultores 
Módulo 4 Riego localizado 
 
 
(17) Rafael Fernández Gómez. MANUAL DE RIEGO PARA AGRICULTORES Módulo 4 
Riego Localizado, España, Gráficas Chamorro 1999 - Pág. Nº 18 
(18) FERNANDO PIZARRO. Riegos Localizados de Alta Frecuencia España, Mundi 








El cálculo del rendimiento del espárrago en condiciones salinas se calcula 
mediante la fórmula, ( )a-CEeb - 100 Yr ×= ; donde: a = CEi=CEe, umbral = 4.1 
dS/m y b= 2 %/dS/m  (19). Así por ejemplo para una conductividad eléctrica del 
agua de 4.94 dS/m y una promedio de suelo de 3.17 (entendiéndose que no se 
ha mitigado este valor) el valor es Yr= 91.98%. Las investigaciones demuestran 
que el espárrago es muy tolerante a la salinidad (C.E=8.1 dS/m) (20) 
 
Superposición de goteros “dada la densidad de plantas y de sus raíces 
dentro de la hilera, es indispensable crear una franja continua de suelo libre de 
sales” (21), por lo tanto debe haber una superposición entre los bulbos de 
humedecimiento adyacentes esto se consigue espaciando los goteros de tal 
forma que haya un traslape entre los radios mojados que originaran cada gotero. 
 
 
Figura 3.10 Franja continua de Bulbo de Humedecimiento debido al 
espaciamiento entre goteros, Doble hilera de manguera por hilera de 
planta, goteros espaciados a 40 cm con descarga de 1.6 l/h. Se puede 
apreciar la presencia de sales. Proyecto Uva Pisquera 15 ha Fundo 
Agromin. Cortesía de Leo’s Ingenieros S.A.C 
 
 
(19) Valores tomados de ESTUDIO FAO RIEGO Y DRENAJE 56 Pág. Nº 179 
(20) Guillermo Sánchez Velásquez, Javier Sánchez Vigo MANEJO INTEGRADO DEL 
CULTIVO DEL ESPÁRRAGO EN EL PERÚ Instituto peruano del espárrago y hortalizas 
UALM  




3.7.2. Eficiencia de aplicación del riego por goteo 
Este concepto abarca 1) los factores operativos el cual esta en función 
de la densidad de goteros por hectárea, la frecuencia de riego, y la precipitación 
horaria del sistema; 2) El factor Medio ambiente estando esta en función de la 
humedad relativa del aire y la temperatura: 3) El factor Dimensional debido a la 
precipitación del gotero estará en función del movimiento lateral y vertical del 
agua en el suelo. 
 
Considerando un sistema ideal, donde los factores operativos y 
medioambientales han sido considerados correctamente en el diseño de los 
sistemas de riego por goteo solo habrá que considerar el factor Dimensional 
 
Desde el punto de vista de manejo la eficiencia engloba factores como la 
eficiencia del operador su capacidad de solución ante los problemas que se 
presenta, para minimizar esto se procede a la elaboración de un manual de 




de raíces (m) (grava) Fiana
<0,75 0,85 0,90 0,95 0,95
0.75-1,00 0,90 0,90 0,95 1,00
>1,50 0,95 0,95 1,00 1,00
Arenosa Media
Válores de Ea en climas áridos
 
Tabla N° 3.3 Eficiencia de aplicación de Riego. Keller (1978)  
 
La expectativa y la justificación económica del riego por goteo se basan en 
su contribución al rendimiento, sin gastos adicionales de producción salvo el 
costo y manejo del equipo de goteo. El ingreso adicional debe superar el costo 
anual amortizado del equipo de goteo. 
 
3.7.3. Número de goteros por planta, y espaciamiento entre goteros 
Consiste en: a) Determinar cuanta superficie se debe mojar, para el 




intervalo no mayor a 24 horas; el solape entre goteros para suelos arenosos no 
debe ser menor al 50% b) Determinar el volumen de agua que aplicara cada 
gotero, para lo cual se debe escoger un gotero. 
Las ecuaciones a usar son: 










…… (Ec. 3.7) 










r … (Ec. 3.8) 





= …… (Ec. 3.9) 
 
Donde: 
=pS Superficie ocupada por planta. Se calcula para 1 m
2 
=wP Porcentaje mínimo de superficie a mojar Es un valor que se impone 
=gA Área mojada por gotero. Se calcula 
2
mg rA ×= π  
=mr Radio mojado por gotero. De tablas ecuaciones o pruebas de campo 
=la  Solape lateral entre goteros. Es un valor que se impone 
=Nt  Necesidades totales 
=I  Intervalo entre riegos esta comprendido entre un máxI  y mínI   
Es un valor que se impone 
 
Todas estas ecuaciones están interrelacionadas por lo que para su 
solución se asume valores iniciales y luego se corrigen. 
 
3.7.4. Ventajas y Desventajas del Riego por Goteo 
 
Ventajas Permite aplicar el agua en forma localizada, continua eficiente y 
oportuna; se adapta a cualquier suelo y condiciones topográficas diversas; en 
paralelo se riega, fertiliza y controla plagas, ahorrando tiempo y jornales; evita el 
desarrollo de maleza y la presencia de plagas y/o enfermedades; permite aplicar 




el desarrollo de las plantas y la producción; permite alcanzar entre los 90 y 95% 
de eficiencia de aplicación, que no se alcanza con otro sistema de riego; se 
puede utilizar aguas salinas dependiendo de la tolerancia del cultivo; no le 
afectan los vientos fuertes, ya que en el agua es aplicada directamente a la zona 
radicular 
 
Desventajas, es un sistema de alto costo de instalación; taponamiento de 
goteros con agua de mala calidad lo conlleva a utilizar equipo de filtrados 
especiales; para preparar el terreno en una nueva campaña es necesario el 
retiro de las mangueras al final de la cosecha para su reinstalación al inicio de la 
siguiente campaña lo que se traduce en dinero y elevación de los costos de 
producción; el cambio de las mangueras de riego al termino de su vida útil o 
fallas por fatiga de trabajo; daños mecánicos ocasionados por la mano de obra y 
en ocasiones por la fauna que trata de conseguir agua “picando” o “mordiendo” 
las mangueras; exige estricta utilización de sistemas de filtrado. 
 
  




3.8. Estación de control de Riego, Unidad y Sub. Unidad de Riego, Ruta 
critica. 
 
Estación de Control de Riego: Es el conjunto de elementos que permiten 
el bombeo, el tratamiento, el filtrado y el control de presión del agua de riego. Se 
le conoce también como Cabezal de Riego. 
 
Sub. Unidad de Riego. Es el área que se riega con una válvula o arco de 
riego; se le conoce también como Sub. Módulo de riego 
 
Unidad de Riego Es la superficie que se riega simultáneamente tomando 
un conjunto de Sub. Unidades de Riego; se le conoce también como Sector ó 
Modulo de Riego. A la acción del riego de la “Unidad de Riego” se le conoce 
como Escenario ó Turno de Riego; en sistemas de riego tecnificado se suele 
usar simplemente el término de “Turno”. 
 

































































=aq  Caudal nominal de gotero; =fs Separación entre fila de plantas 
=ge Separación entre goteros;  
 
Ruta crítica: Es la ruta entre la estación de riego y la Sub. Unidad de 
Riego que produzca la mayor pérdida de energía hidráulica (pérdidas por fricción 
más pérdidas menores). Esta ruta crítica se utiliza para el diseño de las bombas, 
la tubería principal y la tubería secundaria última. Todas las demás tuberías del 
sistema de riego dependen de ese primer diseño, basado en la ruta crítica. 
 
3.9. Componentes de un sistema de riego por goteo. 
Están divididos en a) La fuente de suministro de agua, las bombas, los 
filtros, el equipo de inyección de agroquímicos y los dispositivos de control; b) El 
equipo de conducción y emisión que permite aplicar agua.  
 
 
Figura Nº 3.12. Componentes de un sistema de riego por goteo. Disposición típica de un 
sistema de goteo Toro Micro-Irrigation. 
 
3.9.1. Fuente de Agua 
Se utilizan para almacenar el agua. El agua contiene, arena, minerales o 




lo general reservorio) o debajo del terreno (pozo). El volumen requerido se 
calcula del balance de oferta y demanda del recurso hídrico. 
 
3.9.2. Unidad de Presión 
Es la que otorga la suficiente presión al sistema con un determinado 
caudal de agua. 
 
Bomba de pozo Profundo – Típicamente se utiliza para aprovechar 
mantos acuíferos subterráneos, las más usadas son las de turbina vertical y 
turbina sumergible estas ultimas son las más económicas. Cuando existe el 
suministro eléctrico se recomienda instalar variadores de frecuencia 
(velocidad) en el tablero de arranque para tener control sobre las RPM del 
Equipo Bomba-Motor através del motor e indirectamente sobre la bomba; este 
también permite el arranque de motores de 380 V / 50 Hz con suministro 
eléctrico de 440 V / 60 Hz a costa de la potencia del equipo y a una variación de 
la velocidad 
 
Leyes de afinidad, nos permiten conocer el comportamiento de la bomba 



































= … … (Ec. 3.13) 
 
Donde: 
 N1 y N2 = RPM1 y RMP2 a velocidades V1 y V2 
 Q1 y Q2 = velocidades V1 y V2 
 H1 yH2 =Altura suministrada por la bomba a velocidades V1 y V2 
 P1 yP2 =Potencia consumida por la bomba a velocidades V1 y V2 
 
La frecuencia mínima en el variador no debe ser menor del 60% de la 
nominal del motor; y la máxima será la velocidad a la cual la bomba demande al 




Coeficiente de Velocidad Específica, determina el desempeño del 









= … … (Ec. 3.14) 
Donde:  
 N: Revoluciones del equipo de bombeo 
H. Altura dinámica total mca para cada rotor. 
Qb=Caudal de bombeo m3s -1 
 
 
Figura Nº 3.13 Electrobomba Sumergible. Curva de la bomba 6S-181 D para diferentes 
números de etapas (tazones). Imagen de una bomba sumergible Marca Saer Modelo 6S-
181 D/6A de 100 HP y su curva características. Proyecto Rosario del Alto Quilmaná 




3.9.3. Cabezal de Control de Riego. 
Las partes del cabezal de riego se arman en una estructura llamada 
manifold, la cual puede ser de Policloruro de Vinilo (PVC), Polietileno de alta 
Densidad (HDPE), o en Tubos de Acero SCHEDULE 40 o una combinación de 
ellos; Los más usados son de Acero SCH 40. Debe mantener una estética es el 
corazón y la parte más visible del sistema. 
 
 
Figura Nº 3.14. Cabezal de control de riego con filtros Hidrociclones y 
anillas, manifold de Polietileno de alta densidad y Fierro SCH 40; para 15 
has Proyecto Fundo Agromin – Nazca Fuente de agua Pozo Cortesía de 
Leo’s Ingenieros S.A.C 
 
Las partes del cabezal de control de riego son: 
 
3.9.3.1 Filtros 
Los filtros limpian el agua de materia orgánica e inorgánica para evitar 
que se tapen los goteros. “En una estación de riego han de colocarse por lo 
menos dos filtros para que en el proceso de lavado de uno se utilice el agua 
filtrada por el otro”  
 
Tipos de Filtro “Los filtros usados en el agro se dividen en cuatro grupos.  
a) Filtros de separación llamados hidrociclón b) Filtros de malla c) Filtro de 




Grado de filtración Se expresa en mesh “mallas” (perforaciones por 
pulgada). Los filtros comúnmente empleados en el riego son de: 120, 140, 160, 
200 mallas. Goteros con pasos de flujo estrechos requieren filtros con número 
mayor de mallas, que goteros con pasos de flujo más amplios. 
 
Nivel de filtración se hace la instalación de un “sistema de filtración 
gradual, donde cada nivel remueve impurezas de distinta naturaleza del agua de 
riego. Se denomina también filtrado primario, secundario” (22). 
 
a). Filtro Primario, su función es de remover las partículas de mayor diámetro, 
por lo general es un hidrociclón o un filtro de grava 
 
Los Hidrociclones “El hidrociclón es un aparato sin elementos móviles, 
que permiten eliminar las partículas de densidad superior a 1.5 y tamaños 
mayores de 74 micras” (23).  
 
Su función es la de separar la arena y otras partículas compactas más 
pesadas que el agua, es ideal como filtro previo en instalaciones que captan 
agua de pozo. La separación se produce gracias a la velocidad de rotación que 
se genera al ser inyectada el agua de forma tangencial en el interior del cuerpo 
del hidrociclón. 
 
La ventaja de los hidrociclones es que pueden colocarse en paralelo para 
aumentar así su capacidad de filtración. Funcionan con una pérdida de carga 
constante no existiendo posibilidad de obturación, se colocan en forma vertical. 
La limpieza por lo general se realiza manualmente, con llave colocada en el 
depósito acumulador. “No deben elegir hidrociclones sobredimensionados 
porque su eficacia disminuye fuera de su rango de actuación” (24). 
 
b). Filtro secundario sirve para separar las partículas finas antes que el agua 
pase a las tuberías. Por lo general es un filtro de malla o anillos. 
 
(22) Shlomo Armoni. EL RIEGO POR GOTEO, Israel, CINADCO 1984 - Pág. Nº 74 
(23) - (24) FERNANDO PIZARRO. Riegos Localizados de Alta Frecuencia España, 







Anillas X X(1) X(1)
Malla X X
ORIGEN DEL AGUA
(1) Filtro de anillas puede remplazar al filtro de gravas en el caso de bajos niveles de 
materia orgánica en el agua
TIPO DE FILTRO
 
Tabla Nº 3.4. Tipo de filtro recomendado según origen del agua. Francisco tapia 
Contreras Conceptos sobre diseño y manejo de riego presurizado INIA Intihuasi 
Chile  
 
Filtro de anillas “El elemento filtrante es un conjunto de anillas 
ranuradas que se comprimen unas contra otras al roscar la carcasa, formando 
un cilindro de filtrado” (25).  
 
La filtración física a través de las Anillas se lleva a cabo por retención de 
los sólidos en suspensión del agua en los canales originados por la 
superposición de un conjunto de anillas, montadas en una estructura. Las luces 
de paso van desde los 50 hasta las 250 µm, siendo la de 190 más usadas.  
 
Se clasifican según el modo de limpieza en automáticos, 
semiautomáticos y manuales. La limpieza se realiza desmontando el cartucho de 
anillas filtrantes en filtros manuales y en filtros Automáticos se realiza a contra 
flujo con separación de las anillas entre sí y giro a alta velocidad; para lo cual se 
usa una válvula de retrolavado. 
 
Válvula de retrolavado. Es una válvula hidráulica de 3 vías con 
capacidad de canalizar agua a dos sectores de riego alternativamente; cierra el 





(25) FERNANDO PIZARRO. Riegos Localizados de Alta Frecuencia España, Mundi 





Figura Nº 3.15 Hidrociclones Hidrociclón Marca Jain Modelo JHFM050 3”. Batería de 4 
Hidrociclones en paralelo, cabezal de riego Proyecto Rosario del Alto Quilmana – 
Quilmana-Cañete-Lima. Cortesía de Orbes Agrícola S.A.C.  
 
 
Figura N° 3.16 Hidrociclones, sus partes y funcionamiento. Tomado de Separador de 
arena - Jain Hydrociclón Filtro http://www.jains.com/irrigation/filtration. Pérdida de carga y 











Figura Nº 3.17 Filtro de anillas, en la parte ampliada la ranura de filtrado es el triangulo 
celeste, la figura roja muestra una parte del disco o anillo del filtro. Ttomado de Arkal 
Filtration System  www.arkal-filters.com 
 
 
   
 
Figura N° 3.18 Filtro de anillas Pérdida de carga - Caudal de filtrado en función del 
número de ranuras tapadas. Marca Lama Modelo FAV3/FDC3. Válvula de Retrolavado 
Pérdida de Carga; Marca lama Modelo 3” x2” x3”. Lama Sistemas de Filtrado  
A1










Figura Nº 3.19 Equipo de Filtrado de 2 baterías de Filtros de anillas en 
paralelo con válvulas de retrolavado Fundo Agromin Área 50 ha. Poroma 
– Nazca. Cortesía Orbes agrícola S.A.C 
 
3.9.3.2. Contador volumétrico. 
Éste se utiliza para indicar el caudal instantáneo enviado al cultivo y para 
totalizar el agua enviada durante un período de riego determinado. Los 
medidores más usados en riego son del tipo Woltman, la medición es por medio 
de una turbina plástica que gira proporcionalmente a la velocidad del flujo. Para 
que el flujo este completamente desarrollado y se produzca una buena lectura 
debe colocarse una Tubería Recta de 10 veces el diámetro aguas arriba y 5 
veces el diámetro aguas abajo.  
 
 
Figura N° 3.20 Contador Volumétrico marca Dorot tipo Woltman. Dos contador Ø 8” 
instalados en Fundo Agromin proyecto Ají ancho 50 ha. Gráfica de pérdidas en el 





3.9.3.3. Válvula Reguladora –Sostenedora de presión 
Es una válvula operada hidráulicamente, y controlada por un sistema de 
dos pilotos. Un piloto sostiene la presión mínima a un nivel prefijado y el otro 
reduce la presión alta a un nivel de presión constante. La válvula se abre/ cierra 
gradualmente para mantener simultáneamente ambas presiones prefijadas. 
 
 
Figura Nº 3.21 Válvula hidráulica Reductora de Presión Marca dorot Serie 100, 
componentes de una válvula hidráulica. Tomado de A Miya Group company Válvulas 
Serie 100, 2010 Dorot control valves. 
 
Se coloca al final del cabezal de control de riego con el fin de controlar la presión 
de entrada de la tubería primaria y de sostener la presión cuando se realice el 
lavado de los filtros de anillas. 
 
 
Figura Nº 3.22 
Gráfica de 
pérdida de carga 
y datos de 
cavitación para 
válvulas 
hidráulicas, de la 
Marca Dorot 




100, 2010 Dorot 
control valves 





Figura Nº 3.23 Accesorios de seguridad. Manómetro en el cabezal de 
control de riego a la salida del filtro primario (Grava), Manómetro usado en 
la medición de la uniformidad de riego, Válvula de aire Combinada Ø 
2”“Doble efecto, Ari Modelo DG-10. Válvula de alivio rápido en la línea 





3.9.3.4. Accesorios de seguridad y control. 
 
Son: Válvula de alivio Rápido su función es la de controlar la operación 
hidráulica, es accionada por diafragma, que alivia las presiones en el sistema, 
cuando éstas se elevan por encima de un máximo predefinido. Válvula de aire 
son del tipo cinética, automática y combinada. En riego tecnificado se suelen 
usar la primera y la última. En el Cabezal de control de riego y la red matriz la 
válvula combinada. En las Sub. Unidades de Riego la válvula cinética. 
Manómetros se colocan con el fin de verificar las caídas de presión a través de 
las diferentes partes del sistema. 
 
3.9.4. Unidad de Fertilización. 
Es la encargada de proveer los micros elementos que el cultivo necesita, lo 
realiza inyectado la solución de fertilización a la Sub. Unidad de Riego a través 
de la red de tubería matriz ó mediante una red independiente llamada fertiducto.  
 
 
Figura Nº 3.24 Sistema de fertilización completo con: 4 tanques de almacenamiento de 
fertilizantes con un filtro de anillas a la salida; un tanque de disolución del fertilizante y 
una bomba de acero inoxidable que abastecerá de solución a los tanques de 
almacenamiento; una unidad de control de fertilización centralizada compuesta por una 
bomba búster, medidores de fertilizantes “fertimetros”. http://www.netafim.com.au/ 
 
Al igual que para consumo humano se recomienda valores de pH del agua 
de entre 6.5 – 8.5; para riego este debe ser capaz de evitar el taponamiento de 




para mantener el pH del agua apenas por debajo de 7.0 y albergar los nutrientes 
que han de ser transportados a las plantas durante la fertilización, el rango de pH 
para que estos estén totalmente disueltos es de 5.2 – 6.5; el valor de pH del 
suelo para espárrago varía entre 6.2 – 8.0; la unidad de fertilización es la 
encargada de este proceso mediante la técnica de acidificación del pH en el 
agua de riego, con el objeto de optimizar el pH del suelo, tratando que el pH en 
la solución a inyectar en el sistema sea 6.0. 
 
3.9.5. Red de Tubería de conducción 
Es la red de tuberías distribuidas en el campo. Las tuberías pueden ser de 
fierro, aluminio, polietileno de alta y baja densidad y de policloruro de vinilo 
(PVC), estas son de uso más generalizado en riego 
 
La red de tuberías está conformado por: Tubería primaria: es la que parte 
de la estación y llega a todos los módulos de riego del cultivo. Tubería 
secundaria: es la tubería que parte de la tubería principal y lleva el caudal a uno 
de los módulos de riego. Es muy difícil separar las tuberías primaria y secundaria 
su diseño es en conjunto y recibe el nombre de red matriz, filtrada o principal 
 
 
Figura N° 3.25 Instalación de la tubería principal, secundaria y terciaria. Cortesía de 




Tubería terciaria: es la tubería que alimenta directamente los laterales de riego 
se conocen también el nombre de múltiples de riego o porta laterales. Al final de 
las tuberías se colocan las purgas “gansos” que son usadas para el lavado de 
dicha tubería (matriz o terciaria) 
 
3.9.5.1. Flujo en Tuberías 
 
Definición de un fluido “Fluido es aquella sustancia que, debido a su 
poca cohesión intermolecular, carece de forma propia y adopta la forma del 
recipiente que lo contiene”. (26). 
 
“Un fluido es una sustancia que se deforma continuamente cuando se 





Figura N° 3.26 Esfuerzo cortante en un fluido. 
Mecánica de Fluidos, Irving H. Shames.  
 
Fuerza en el interior de un fluido. 
 





(26) Claudio Mataix. Mecánica de Fluidos y Maquina Hidráulicas Segunda edición, 
España, Ediciones del Castillo S.A., 1986.- Pág. Nº 13 
(27) Víctor L. Streeter; E. Benjamín Wylie Mecánica de Fluidos, 8va Edic. México, 




Hipótesis de líquido ideal (situación hipotética) Circunstancia en que 
sobre el elemento de área A∆  la fuerza de superficie F∆  es normal al 
elemento. Es cuando estando el fluido en movimiento se asume que la 
componente tangencial tF∆ es nula  
 
 
Figura Nº 3.27 Fuerza de presión en el interior de un fluido. Wendor Chereque Moran 
Mecánica de fluidos I 
 
La presión relativa ó presión manométrica, es la que se mide por 
encima (positiva) o por debajo (negativa) de la presión atmosférica local; esto se 
lleva a cabo con instrumentos llamados manómetros.  
 




























mca metros de columna de agua 
atm. Atmósfera. 
 
Viscosidad Es aquella propiedad que determina la cantidad de resistencia 
opuesta a las fuerzas cortantes. 
 










































Viscosidad cinemáticaν .es el cociente entre la viscosidad dinámica µ  














101 =×  
 
La viscosidad cinemática del agua correspondiente a 24.1°C es: 
s
m 2610961.0 −×=ν  
 
La ley de viscosidad de Newton. Establece que el esfuerzo tangencial 
que se produce entre dos láminas ordenadas separadas una distancia 
yδ (normal a la velocidad), que se desplaza con velocidades v  y vv δ+  es 








Figura N° 3.28 Diagrama de velocidades de un Fluido. A velocidades relativamente 
pequeñas. Espesor diferencial con ley de velocidad parabólica Deformación del elemento 
del fluido resultante de una fuerza de cortadura constante. Wendor Chereque Moran 













µτ = … … (Ec. 3.15) 
 
“Los fluidos pueden clasificarse de manera general de acuerdo con la 




(28) FOX Robert W. ;McDONALD Alan. Introducción a la Mecánica de Fluidos México, 







Figura N° 3.29 Comportamiento de 
un fluido según su viscosidad. 
Wendor Chereque Moran Mecánica 
de fluidos I  
 
3.9.5.2. Ecuaciones Fundamentales de Flujo en Tuberías. 
Las ecuaciones en flujo de tuberías están referidas a un flujo desarrollado 
y uniforme (presión y velocidad) permanecen constantes en el espacio y en el 
tiempo. 
 
Ecuación de Continuidad 2211 VAVAQ == … (Ec. 3.16) 
 
Ecuación de la conservación de la energía. Ecuación de Bernulli 
 





























































































e=entrada de la bomba








Figura Nº 3.30 Línea de alturas totales y piezométricas para 
un sistema de tuberías con bomba 
 
Entre 2 puntos de la descarga con α =1 
 














… … (Ec. 3.18) 
 
Se suele operar los siguientes conceptos: 
 
z  = Altura geométrica 
γ
p












= Altura total, α =1 
 
Que dan lugar a las siguientes definiciones 
 
Línea de alturas geométricas (LGA) Representa la cota geográfica del 





Línea de alturas piezometricas (LPA) representación de la altura 
piezométrica (suma de la energía potencial y la altura de presión). 
 
Línea de alturas totales (LAT) se obtiene sumando a la altura de líneas 
piezométricas el valor de la altura cinética v2/2g  
 




Re == … …  (Ec. 3.19) 
 
Donde: 
=ρ  Densidad del líquido (agua) =V  Velocidad en la tubería 
=D Diámetro de la tubería  
=µ  Viscosidad dinámica =υ  Viscosidad dinámica, del líquido (agua) 
 
Experimentalmente se ha comprobado 
 
100,2<eR  Régimen Laminar 000,4100,2 << eR  Zona 
Crítica 
eR<000,4  Régimen Turbulento 
410000,4 << eR  Zona de transición 
eR<
410  Zona de Turbulencia completa. 
 
“Puesto que no hay un eR  definido que separe el flujo laminar del 
turbulento, y ante la necesidad de utilizar uno”…”es conviene en señalar el valor 
eR  = 2000 como crítico”…“Se considerará, que el flujo es laminar si 000,2<eR  
Y turbulento si 000,2>eR . Este eR  está referido al diámetro” (29).  
 
 
(29) Wendor Chereque Moran Mecánica de fluidos I Lima, Pontifica Universidad Católica 
















… … (Ec. 3.20)  fh [ ]m  
 













…(Ec. 3.21)  J  [ ]mm /  
 
Donde: 











































10 … … (Ec. 3.23) 
Donde: 
=sk Rugosidad absoluta de la tubería (30) 
Para Tubería PVC = 0.0015 mm 
Para Tubería Fierro SCH 40 = 0.3 mm 
Para Tubería PE Baja densidad = 0.0015 mm 
=
D




(30) Valores tomados de la base de datos del programa Bentley WaterCad V8 XM 




La ecuación se resuelve iterando, desde un valor 1f  (inicial) hasta 
converger en 1+≅ ii ff . El valor de f esta comprendido según el diagrama de 
moody (Figura Nº 31) entre 0.1 y 0.008, por lo que se suele usar como primer 
valor f=0.2 en soluciones iterativas. 
 
 
Figura N° 3.31 Diagrama de moody. Para el cálculo de pérdidas primarias en conductos 
cerrados o tuberías 
 
La ecuación de Swamee-Jain (1976) desarrollada por los investigadores 
Prabhata K. Swamee y Akalank K. Jain. Se suele usar como comparación ya que 
arroja errores de hasta 10% para los rangos de 5 x 10-3 ≤ Re ≤ 108 y 10-6 ≤ (e/D) 































f … … (Ec. 3.24) 
 
 
(31) P. K Swamee y A. K. Jain, “ Explicit Ecuations for Pipe-Flow Problems” J. Hydraulic 






b).Pérdida local. Depende del coeficiente adimensional de pérdida de carga 
secundaria K (32). Para el flujo de agua con valores de Re entre 1x10
5 hasta 2 x 









… … (Ec. 3.25) 
Donde: 
K  depende del accesorio por donde transita el flujo, se determina 
experimentalmente 
V velocidad media en la tubería, velocidad en la sección menor. 
 
Valores de K 
 
Para Tees, Codos, Válvula mariposa y válvula check. 
 
Figura N° 3.32 Valores de coeficiente adimensional K de pérdida de carga 
secundaria para tees, codos válvula mariposa y check en línea. Tomado de Cláudio 




(32) Claudio Mataix. Mecánica de Fluidos y Maquina Hidráulicas Segunda edición, 
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Para ensanchamientos bruscos y suaves; contracciones. 
 
 
Figura N° 3.33 Valores de coeficiente adimensional K de pérdida de carga 
secundaria ensanchamientos bruscos y suaves. Tomado de Cláudio 
Mataix Mecânica de Fluidos y Maquinas Hidráulicas. 
 
3.9.5.3. Redes de Tuberías - Redes Ramificadas. 
Las redes de tubería se clasifican en redes abiertas, redes cerradas, redes 
ramificadas y redes mixtas. Una red es abierta “cuando las tuberías que la 
componen se ramifican, sin unirse después. Los extremos finales de las ramas 
pueden terminar en un depósito o descargar libremente a la atmósfera” (33). 
 
Redes Ramificadas Son un caso especial de las redes abiertas; este tipo 
de redes se utiliza en los sistemas de riego a presión. No tienen circuitos 
cerrados, las tuberías se bifurcan constantemente para cubrir todo el terreno que 
debe irrigarse. “Se caracteriza por una forma arborescente, cuyas líneas se 
subdividen formando ramificaciones. Una red ramificada no posee mallas y dos 





(33) Wendor Chereque Moran. Mecánica de fluidos I Lima, Pontifica Universidad Católica 
del Perú, 1998.- Pág. Nº 189) 
(34) Holger Benavides Muñoz. Hidráulica de Tuberías Redes Ramificadas Redes 
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Figura Nº 3.34 Esquema de una Red de tuberías abierta, se 
aprecia 3 Reservorios (R-1,R-2,R-3), 11 uniones o nodos 
(1,2,3,...,11), 4 caudales de descarga (Q1,Q2,Q3,QDR-2), 13 
tuberías (TR1-1,T2-1,T1-3,…,T2-11) 
 
Análisis de redes abiertas ramificadas el análisis se realiza conservando 
la masa a lo largo de toda la red (método de balance de cantidad). Como 
principio se plantea que en cada una de las uniones debe cumplir la ecuación de 
























Figura Nº 3.35 Esquema de un elemento 
de tubería en la red 
 
 
(35) Juan G. Saldarriaga V. HIDRÁULICA DE TUBERÍAS Colombia, McGraw-Hill, 1998.- 




Para un elemento de tubería  
 









0  … … (Ec. 3.26) 
Donde: 
ui
Q = Caudal en la tubería iu que llega ala unión i 
UI
Q = Caudal consumido en la unión i 
n = Numero de tuberías que llegan a la unión i 
 
Ecuación de pérdidas de energía en cada uno de los elementos de tubería 
























 … … (Ec. 3.27) 
Donde: 
iH = Altura Piezometrica en la unión i (desconocido) 
jH = Altura Piezometrica en la unión j 
ijV = Velocidad de flujo en la tubería ij 
ijd = diámetro en la tubería ij ijl = longitud en la tubería ij 
∑ ijk = Coeficiente global de pérdida menores de la tubería ij 
 
Comprobación de diseño en redes abiertas, “la tubería existe lo que 
implica que se conoce su longitud, diámetro, rugosidad absoluta, sus accesorios 
y coeficientes menores. La energía impulsora las propiedades del fluido. La 
incógnita es el caudal (ó velocidad) que pasa por la tubería para lo cual se hace 
un pre-dimensionamiento de los diámetros”. 
 
3.9.5.4. Diámetro de Tuberías 
En la práctica el método de dimensionamiento es de tipo funcional, 




agua debe estar comprendida entre 0.6 y 2.25 m/s. A velocidades por debajo de 
0.6 m/s se forma sedimentos y a velocidades superiores a 2.50 m/s las pérdidas 
de carga son muy elevadas” (36). Se recomienda no sobrepasar la velocidad de 
1.5 m/s” en diámetros menores de 6” (160 mm) (37) 
 
La ecuación para determinar el diámetro de una tubería cuya velocidad no 







… …  (Ec. 3.28) 
 
3.9.6. Arcos de Riego 
Se ubica entre la línea matriz y la Sub. Unidad de Riego. 
 
 
Figura N° 3.36. Arcos de riego, y Gráfica de Selección de válvula hidráulica de PP - 
pérdida de carga. Válvulas a 90° y en línea de la marca Bermad. Gráfica corresponde a 
la marca Dorot. 
 
 
(36) - (37) FERNANDO PIZARRO. Riegos Localizados de Alta Frecuencia España, 




De la tubería matriz se realiza una derivación mediante Tee de PVC y 
mediante reducciones se forman un arco de riego conformada por una válvula 
hidráulica con piloto regulador de presión de 3 vías, (por lo general de Ø 2”, 3” ó 
4”) niples, codos, tee y válvula de aire de 1” y punto de medición.  
 
También se le conoce con los nombres de Hidrante ó Válvula de Riego. 
Cuando se usan sistemas con goteros antisifon se aprovecha el aire presurizado 
para la limpieza de los goteros por tal motivo no se suele colocar la válvula de 
aire. 
 
3.9.7. Mangueras de Riego. 
En ellas van alojados los goteros. Son las tuberías que se ubican dentro 
del campo de cultivo, a lo largo de la hilera de plantas, en el caso de doble línea 
de manguera la distancia entre ellas la define el bulbo de humedecimiento y el 
sistema radicular de la planta. Normalmente son de 12, 16 y 20 mm de diámetro 
los cuales están en función del caudal a distribuir y la longitud de instalación. 
 
El material de fabricación es el Polietileno (plástico derivado del etileno)  
 
Las mangueras de riego fabricadas sin “costura” (totalmente extrudidas) 
contienen goteros integrados. Cuando a una tubería de manguera “ciega” se le 
insertan goteros se le conoce como manguera con goteros sobre línea. Cuando 
la manguera de riego es fabricada con “costura” (pegadas) se le conoce como 
cinta de riego. 
 
 




Tubería Plástica, es el tubo de manguera usado para conectar las 
mangueras de riego y línea de tubería terciaria (a la primera mediante una “unión 
dentada” o “unión manguera cinta” y a la segunda por “conector inicial con 
empaque”) son también de polietileno de baja densidad (PEBD) se les conoce 
como “bigotes”. “La manguera de riego más la tubería plástica recibe el 




3.9.8. Emisores Finales  
“son los responsables de suministrar a cada planta del cultivo el caudal y los 





Emisores de bajo Q De orificio
(goteros) Vórtice












Tabla Nº 3.5 Clasificación de los emisores finales Juan G. Saldarriaga V. 




(38) Juan G. Saldarriaga V. HIDRÁULICA DE TUBERÍAS Colombia, McGraw-Hill, 1998.- 
Pág. Nº 459) 
Figura Nº 3.38. 
Conector inicial 
con empaque y 
tubería plástica de 
conexión entre el 
lateral de riego y la 
terciaria. Los 
sistemas de riego 






Goteros Integrados Se dice que un gotero esta integrado cuando forma 
parte de la manguera (es suministrada por los fabricantes en espaciamientos 
fijos).  
 
Los goteros integrados de acuerdo a su trabajo pueden ser auto 
compensado o no auto compensante y de acuerdo a su forma pueden ser del 
tipo cilíndrico o “Rulero” (son insertados en mangueras de espesor media y 
gruesa) o del tipo plano o “pastilla” (son insertados en mangueras de espesor 
delgada)  
 
Relación Presión - Caudal en goteros o emisores de Bajo Caudal – 
Goteros integrados 
 
La ecuación que relaciona el caudal de salida con la cabeza en el gotero 
final tiene la siguiente forma: 
 
xhKq ×=  (Ec. 3.29) 
 
Esta ecuación no es dimensionalmente homogénea, de modo que tanto K 





















Validez de la ecuación
 





Figura Nº 3.40. Gotero Auto compensado y no auto compensado del 
tipo laberinto. Imágenes de un gotero tipo plano (la manguera es 
transparente solo para visualizarlo) y uno del tipo cilíndrico 
 
Coeficiente de variación por fabricación y Área de Filtración en 
goteros integrados, es proporcionado por el fabricante mediante la ficha técnica 
del gotero, para el Modelo Eolos de la marca Eurodrip con un caudal de diseño 
de 0.8 l/h insertado en una manguera de Øexterno 16.85mm y espesor de 15 
milésimas de pulgada, el valor de CV. Es 2.5 %, y 0.38 mm2 respectivamente. 
 
 
Figura N° 3.41 Ficha técnica -  manguera Eurodrip Flat DripLine 15 mil 17 mm  -  Curva 
del gotero Eolos. La curva posee 3 pendientes de 0 a 0.6 bar; de0.6 a 1.75 bar y de 




3.10. Coeficiente de Uniformidad (CU) 
Es un indicador de que tan bien o mal se distribuye el agua en la superficie 
regada por los goteros. Es una medida de la capacidad del sistema de entregar 
el mismo volumen de agua a través de los goteros.  
 

































 … … (Ec. 3.31) 
 
Donde:  
=nsq  Caudal mínimo en la Sub. Unidad de riego (no se conoce) 
=aq Caudal medio de trabajo 
=e Número de goteros por planta 
=CV Coeficiente de variación del gotero 
Se impone un CU para determinar un nsq  
 
3.11. Tolerancia de Caudales y Presiones en la Sub. Unidad de Riego.  
La diferencia máxima de presiones permitida compatible con el CU elegido, 
será proporcional a la diferencia entre la presión media que produce el caudal 
medio y la presión mínima de la Sub. Unidad. 
 
( )nsa UnidadSub h-hM= H ×∆ … … (Ec. 3.32) 
 
Donde: 






























= … … (Ec. 3.33b) 
M  = Valor que depende de las condiciones topográficas y el número d 
diámetros de la tubería terciaria. 
 
El cálculo hidráulico consiste en repartir este valor entre la tubería terciaria 
y la manguera de riego, procurando que no alcance la presión máxima 
a UnidadSub h H +∆=máxh … … (Ec. 3.33) 
 
M
Diametro constante ….. 4.3
2 diámetros ….. 2.7
3 diámetros ….. 2  
Tabla Nº 3.6 Valores del factor M. Tomado 
















4.1.1. Información de la zona 
El área total es de 44.65 ha; perteneciente a 9 usuarios, sus datos se 
detallan en el siguiente cuadro. 
 
Cuadro Nº 4.1 Relación de Usuarios de la Asociación de Agricultores 
Pozuelo Norte – Huáscar 
 
1 Reyes Lara, Marcelino Santos (*) 21787870 9077 5.40
2 Borda Robles, Claudio Hipólito 21781997 9094 3.58
3 Borda Robles, Demetrio 21825596 9078 4.88
4 Tapia Pacheco, Zenón José. 21795211 9079 5.22
5 Huacasi Zapana, Agustín 21878689 9080 5.03
6 Beltrán Román, Nolberto 21820171 9076 4.69
7 Tipismana Escalante, José Serafín 21787661 9081 5.06
8 Veliz Martínez, Eduardo Otilio 21784464 9082 5.35









Fuente Asociación de Agricultores Pozuelo Norte – Huáscar proporcionadas 
mediante el plano topográfico, las área mayor y menor son: 5.42 ha y 3.58 ha. Las 
áreas fueron calculadas después de realizado un levantamiento topográfico. 
 
4.1.1.1. Ubicación y acceso al lugar 
Hidrográficamente pertenece a la cuenca principal del Río Chincha, Valle 
de Chincha, Junta de Usuarios Sub. - distrito de Riego Chincha, Comisión de 




Altitud    : 20 m.s.n.m 
Coordenadas Geográficas : 13°34’07” Latitud S - 76°10’11” Longitud O  






Región    : ICA 
Departamento   : ICA 
Provincia    : Chincha 
Distrito    : El Carmen 
Centro Poblado   : Huáscar 




Imagen Nº 4.1 Croquis de Ubicación 
del Grupo de Gestión Empresarial 
Pozuelo Norte – Huascar. País Perú - 
Departamento de Ica - Provincia 
Chincha. 
Distrito El carmen. Centro Poblado 
Menor Pozuelo Norte – Huascar. 
Fuente: Instituto nacional de 


























Imagen Nº 4.2 Croquis y vista del área del proyecto Croquis del área del 
proyecto, vista aérea. Fuente Elaboración propia, Imagen Google Earth 
 
Acceso al lugar. La vía de acceso desde la ciudad de Lima hacia la 
provincia de chincha es por la Autopista Panamericana Sur, la cual continua 
hasta el distrito del Carmen, (Km. 214), el ingreso al Centro Poblado Menor 
Huáscar sector Pozuelo Norte es mediante carretera carrozable de 5 km. se 
detalla  en el Cuadro Nº 4.2. 
 




Lima - Chincha 200 3 Asfaltada Muy Bueno Vehicular
Chincha - El 
Carmen
14 0.3 Asfaltada Bueno Vehicular














Fuente Elaboración propia El tiempo total desde la ciudad de Lima es de 
aprox. 3.5 horas. 
 
4.1.1.2. Suelo 
Se trata de un suelo con características de textura arena y franco arenoso, 
es necesaria la adición de materia orgánica al terreno, con la finalidad de 
incrementar la capacidad de retención de la humedad en el suelo. La información 
























% 3,00 2,24 4,40 2,14 5,00 2,50 3,50 3,00
dS/m 2,01 0,82 7,41 3,67 3,82 2,41 1,93 3,3
8,40 8,35 7,92 8,07 7,80 8,05 8,3 8,1
% 0,58 1,12 1,34 0,29 0,73 1,34 0,76 0,91
ppm 3,50 7.00 13,00 8.00 7,00 8.00 10.00 6.00
ppm 170,00 246.00 458.00 173,40 284.00 370.00 306.00 300.00
Calcio meq/100 g. 8,77 12,98 10,91 3,28 8,14 10,24 8,29 10,01
Magnesio meq/100 g. 1,57 1,55 2,39 0,92 2,10 2,18 1,67 2,34
Sodio meq/100 g. 0,44 0,37 1,80 0,54 1,50 0,85 0,95 1,42



























































Fuente: Instituto Rural Valle Grande. E.S (Extracto saturación) dS/m (decihos/m) ppm (parte por millon). El tipo de suelo predominante es 






El agua a utilizar en el riego es agua subterránea (pozo tubular), teniendo 
un caudal de 83 l/s y un nivel dinámico de 15 m;  la cota de ubicación es 26 
msnm, actualmente la bomba esta inoperativa y cuando estuvo trabajando el 
agua era usada en riego por inundación. La temperatura media del agua del 
pozo es de 24.1 °C. Se proyecta la electrificación del pozo y cambio de régimen 
de explotación. 
 
  Se detalla la información resumida del pozo en el cuadro Nº 4.4. 
 





CAU HUASCAR - 





























Fuente Asociación de Agricultores Pozuelo Norte - Huáscar de Regularización de 
pozos y licencia de aguas subterráneas Valle San Juan – Chincha. La antigüedad del 
pozo es de 64 años. 
 
De la Curva de Aforo del Pozo (Anexo  10.1.3); NDQ78.64=14.44 m., 
NDQ76.48=14.05; NDQ71.47=13.19 m.; NDQ71.78=13.24 m.; NDQ71.39=13.86 m. 
 
El análisis de agua fue realizado por el Instituto Rural Valle Grande, arroja 
como resultado: 
 
• Conductividad eléctrica de 4,94 dS/m (C4), agua con una concentración 
alta de salinidad; sin embargo puede utilizarse para el riego por goteo en cultivos 





• El pH resultante tiene un valor de 7.0, lo que representa un valor neutro 
ventajoso para la agricultura. 
 
• El RAS (Relación de absorción de sodio) llega a 4.03 (S1), lo que 
representa un valor bajo, sin perjuicio para el cultivo propuesto. 
 
El resumen del análisis de agua se detalla en el cuadro Nº 4.5 
 























R.A.S. : Relación de Adsorción de Sodio
% Na: Porcentaje de sodio en relación a los cationes
MUESTRA AGUA DE POZO  - CANARIO
LUGAR :PAMPA 
BAJA - CHINCHA 
BAJA
 
Fuente Valle Grande. Agua con C.E =4.94 
dS/m y R.AS. 4,03 
 
4.1.1.4. Clima. 
Para la evaluación de información meteorológica se ha considerado la 
estación de Milagros monitoreada por Fonagro – SENAIM. Los datos del periodo 
1959-1999 (registros de temperatura) son tomados del consolidado de datos 
Estudio de Impacto Ambiental Variantes Pacobamba y Chincha-Chilca  Vol II 




son de del consolidado de la información metereológica de la estación (Ver 




Estación   : Milagros-Fonagro  
Latitud Sur  : 13° 27’ 45’’ Longitud Oeste : 76° 08’ 0’’ 
Altitud   : 50 m.s.n.m  
 
a. Temperatura La temperatura media anual máxima alcanza un valor de 23.8 
ºC. Con máximas registradas den el Mes de Febrero (28.0 ºC) y temperatura 
media anual mínima de 15.9 ºC con mínima registrada en el Mes de Junio – Julio 
(13.3 ºC). La época de la estación de verano corresponde a los meses de 
Diciembre a Abril y la de invierno a los meses de Julio a Octubre. Son zonas 
áridas, soleadas y calidas durante el verano y templadas en los meses de 
invierno. 
 
Gráfico Nº 4.1 Temperaturas Promedio Máxima y Mínima 
 





















Fuente Elaboración propia a partir de los datos de Estación 
Fonagro – SENAHMI. La diferencia entre las temperaturas máximas 
y mínimas varían entre 6.4 ºC en el mes de agosto y 9.6 ºC en el 




b. Humedad Relativa El valor de humedad relativa, indica el grado de 
“saturación” de humedad del aire atmosférico, el cual está fundamentalmente 
relacionado a la temperatura del aire, donde el valor próximo a 100% indica la 
presencia de nieblas, neblina, bruma. La humedad relativa media anual máxima 
es de 95.6%. Con máxima registrada en el mes de mayo (95.7 %), muy cercana 
al mes de invierno y la humedad relativa media anual mínima es de 65.7 % con 
mínima registrada en el mes de febrero (60.7 %) en la estación de verano 
 
Gráfico Nº 4.2 Humedad Relativa Promedio Máxima y Mínima  















Fuente Elaboración propia a partir de los datos de Estación Fonagro 
– SENAHMI. La diferencia entre la humedad relativa máxima y 
mínima varían entre 19.6 % en el mes de diciembre y 32.7 % en el 
mes de marzo a mayo. 
 
c. Vientos. La velocidad del viento es mayor en el día que en la noche, la 
máxima velocidad ocurre en las primeras horas de la tarde .y las mínimas antes 
de la salida del sol. Las velocidad promedio es de 3.85 m/s comprendido tanto 
para los registros de 07:00 horas, 13:00 horas y 19:00 horas. La máxima 
velocidad es de 6.3 m/s registrada en el mes de noviembre medida a las 13:00 
horas del día y la mínima de 1.4 m/s registrada en el mes de mayo medida a las 
7:00 horas del día. Con respecto ala dirección predominante del viento, esta es 




d. Horas de sol. El promedio de horas de sol al año según los promedios 
mensuales de los registros en la estación Fonagro-SENAMHI es de 5.0 
horas/día. El día con mayor horas de sol se da en el verano en el mes de abril 
8.1 horas/día, para este periodo el promedio es de 7.0 horas/día. El día con 
menor horas de sol se da en el invierno en el mes de Julio 2.0 horas/día, para 
este periodo el promedio es de 2.8 horas/día. 
 
Gráfico Nº 4.3. Horas de sol Promedio  




































Fuente Elaboración propia a partir de los datos de Estación 
Fonagro – SENAHMI. El día con mayor hora de sol se da en el 
mes de Abril y el de menor hora de sol en el mes de Julio. 
 
e. Precipitación Los registros de precipitación nos nulos. 
 
En el cuadro Nº 4.6 Consolidado de datos climatológicos; se da la 
información metereológica resumida. 
 
4.1.1.5. Topografía. 
La topografía del área del proyecto es plana, con pendiente longitudinal 
promedio de 0.2 % en la dirección Norte Sur (sector magdaleno y Pozuelo 
Huáscar) y con pendiente transversal promedio en la dirección Nor-Este de 0.8 




Cuadro Nº 4.6 Consolidado de datos climatológicos  
MÁXIMA MÍNIMA MÁXIMA MÍNIMA 07 hras 13 hras 19 hras
ENERO 27.4 19.4 92.7 63.3 1.8 5.8 2.3 - 6.7
FEBRERO 28.0 20.2 93.0 60.7 1.5 5.9 2.1 - 7.2
MARZO 27.8 19.2 93.7 61.0 1.5 5.1 2.1 - 7.2
ABRIL 26.2 17.0 94.0 61.3 1.4 4.9 2.2 - 8.1
MAYO 23.5 13.9 95.7 63.0 1.4 4.7 1.8 - 6.1
JUNIO 20.9 13.3 94.7 67.0 1.4 4.5 1.6 - 2.9
JULIO 20.5 13.3 92.7 70.7 1.5 4.7 1.9 - 2.0
AGOSTO 20.0 13.6 93.3 70.3 1.5 5.3 2.3 - 2.6
SEPTIEMBRE 20.5 14.0 92.6 68.8 1.5 6.0 2.4 - 2.5
OCTUBRE 22.0 14.0 93.7 65.0 1.7 5.8 2.5 - 3.9
NOVIEMBRE 23.3 15.4 93.7 63.7 1.9 6.3 2.4 - 5.4
DICIEMBRE 25.3 16.9 93.3 73.7 1.6 6.0 2.5 - 5.8
TOTAL 
ANUAL
285.4 190.2 1123.1 788.5 18.7 65.0 26.1 - 60.4
PROMEDIO
ANUAL
23.8 15.9 93.6 65.7 1.6 5.4 2.2 - 5.0
* Registro 1959-1999, 2005-2007 E.I.A.Pacobamba y Chincha-Chilca  Vol II 1.2.1-6  Walsh TGP



















Fuente Estación FONAGRO SENAMHI La temperatura máxima es de 28.0 ºC 
correspondiente al mes de febrero y la mínima de 13.3 ºC en los meses junio - julio. 
 
4.1.1.6. Información de la siembra del cultivo del espárrago 
 En la zona el espárrago se siembra en filas de plantas de entre 1.80 m con 
el motivo de facilitar la cosecha; el espaciamiento entre planta y planta es cada 
30 cm., con el objetivo de dar facilidad a la formación de una corona ancha de 
donde saldrán los productos o turiones. El conjunto de la masa foliar (hojas) en 
la planta alcanza un ancho de 1.50 m. 
 
4.2. Metodología 
Está dividida en cuatro partes:  
 
4.2.1. Procedimiento para el cálculo del balance de Oferta y Demanda 
a. – Con la información climatológica, calcular la Evapotranspiración del 
cultivo de referencia Eto, mediante la Ec. 3.1 
b.- Con la Figura Nº 1 calcular el coeficiente único del cultivo Kc 
c. –Con los datos obtenidos de Eto y Kc realizar el balance de oferta y 
demanda. 




c.1.1 Calcular la evapotranspiración del cultivo en condiciones estándar Et 
mediante la Ec. 3.2 
c.2.1. Calcular los coeficientes de corrección mediante las Ec. 3.3.1 a la 
Ec. 3.3.5  y la Figura Nº 3.3 
c.3.1 Calcular la evapotranspiración del cultivo en condiciones estándar 
corregido Etrl con la Ec. 3.3  
c.4.1 Evaluar los aportes al sistema, imponer el coeficiente de uniformidad 
y calcular las necesidades de lavado Ec. 3.6 extraer la información de 
Conductividad eléctrica del análisis de agua, la eficiencia mediante la tabla 
Nº 3 
c.5.1 Calcular las necesidades totales Nt  y expresarlas en volumen 
demandado por mes. 
Para la oferta  
c.2.1 Con la información del aforo del pozo, las horas máximas de bombeo 
y el número de días por mes, calcular el volumen extraído mensual 
 
Gráfico Nº 4.4 Procedimiento para el cálculo del balance de Oferta 
y Demanda. 





















Calculo del ETo Mediante la 




Calculo Coeficientes de Corrección:
Coef. Efecto Localización =Kl.
Coef. Variación Climática =Coef.V C
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SECUENCIA DEL CALCULO DE LA DEMANDA DE AGUA
ETrl
Requerimiento = Nt x 
10
Volumen mes








La determina la curva 






























Q aforo pozo  X
Horas máx. bombeo
# Días del mes
Oferta - Demanda
 
Fuente Elaboración propia. Para el diseño llevado a cabo, en el cálculo de 




4.2.2. Procedimiento para el cálculo del Caudal y Presión en las uniones de 
los arco de válvula de riego. 
 
4.2.2.1 Procedimiento para el cálculo del diseño agronómico. 
 
Gráfico Nº 4.5 Procedimiento para el cálculo del Diseño Agronómico. 
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Fuente Elaboración propia. El qa inicial para los cálculos ha de ser uno de bajo caudal. 
 
a. Extraer los datos de textura del análisis de suelo, los datos de distancias 
entre plantas e hileras de plantas son de 1.8 y 0.3 m. la profundidad 
radicular efectiva de 0.43 m. Imponer el porcentaje de área mínimo a mojar 
igual a 60% y el solape lateral mínimo de goteros igual a 50%, el intervalo 
de riego máximo igual a 1 día. 
Empezar los cálculos imponiendo un gotero de bajo caudal y doble hilera 
de mangueras por hilera de plantas. 
b. Con los datos calcular el radio y volumen mojado con la Tabla Nº 2, 
luego calcular el número mínimo de goteros por planta en un metro 
cuadrado Ec. 3.7, la distancia máxima entre goteros con la Ec. 3.8. 
c. Evaluar el número de goteros en 1 metro cuadrado con los 
espaciamientos existentes en el mercado empezar por los mayores 
distancias volviendo a calcular el número de goteros por planta, si se 




caso contrario disminuir los valores de las restricciones ó aumentar el 
numero de mangueras por hilera de planta, si aun así es esquiva la 
respuesta incrementar el valor del caudal del gotero y volver a calcular 
todo de nuevo  
e. Con el espaciamiento encontrado y el caudal del gotero encontrar el 
número de goteros por planta; 
f. luego Calcular el tiempo de aplicación, para lo cual primero calcular el 
volumen de agua por gotero en cada riego con la Ec. 3.9  
g. Con el caudal y espaciamiento encontrados determinar el ratio de 
irrigación con la Ec. 3.10 
h. Determinar el número de turnos con la Ec. 3.10.1 ó Ec. 3.10.2.; 
Determinar el área promedio de la Unidad de riego. 
 
4.2.2.2 Parcelación del terreno. 
En este punto se ha de tener claro el sentido de los Laterales de Riego los 
cuales en lo posible deben ser en sentido del viento (cuando se trata de cultivos 
donde la cosecha es el fruto) para evitar cortinas rompevientos ó en sentido de la 
dirección aparente del desplazamiento del sol (cuando se trata de cultivos donde 
la masa foliar es el producto). Ha de ser en un solo sentido en todo el campo 
para ayudar a la mecanización, debe ser aprobada por los propietarios.  
 






Caminos y áreas de 
acceso 5%
PARCELACIÓN DEL TERRENO
Imponer los Ø de las 
válvulas hidráulicas a usar




















Plasmar en el 
Plano Topográfico
Línea guía // al 
sentido mangueras
Conocer el sentido de 





















a. Imponemos las válvulas hidráulicas a usar, obtener los caudales 
máximos de paso recomendados mediante la Figura Nº 3.6 
b. Con lo obtenido en el paso “a” determinar el número de Sub Unidades 
disminuir en 5% de área total por caminos internos. 
c. Plasmar en el plano considerando una línea guía paralela a la línea del 
Lateral de Riego. 
d. Agrupar  las Sub Unidades en Unidades de Riego, de tal modo que sean 
+/- 10% del área calcula en el Ítem 4.2.2.1 paso “h”. Si no se obtiene el 
valor deseado modificar el Ø de la válvula impuesta en el paso “a”, repetir 
el procedimiento. 
 
4.2.2.3. Trazo de la red de Tuberías. 
 
Gráfico Nº 4.7 Procedimiento para el trazo de la red de tuberías. 
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Fuente Elaboración propia. 
 
Una vez realizada la parcelación se procede al trazo de la red del sistema 
para tener acceso a datos de cotas del terreno, plasmarlo sobre el plano 
topográfico o modelo digital del terreno, se debe tener presente: 
a.- Trazar la línea del Lateral de Riego. 
b. Ubicar el arco de riego dentro de la Sub. Unidad, procurando que las 




encuentre en la cota más elevada o a 1/3 tercios de la tubería terciaria 
futura (proyectada). La válvula reguladora de presión debe ubicarse entre 
dos líneas de manguera de riego 
c. Procurar que la configuración la red totalmente ramificada “espina de 
pescado”; partiendo de la fuente de suministro hasta cada uno de los 
hidrantes o arcos de riego. 
d. Debe pasar por los linderos evitando cruces de los mismos (para 
mantenimiento o reparaciones en el futuro y automatizaciones), tener 
respeto a la propiedad privada cuando se trata de predios dispersos. 
Cuando la tubería matriz entre a la Sub Unidad, la línea terciaria debe ir 
junta a ella. 
e. El trazo de la línea matriz, lo más recto posible desde el cabezal hasta 
los arcos de riego, compensar la pérdida de carga con la pérdida de 
posición, debe tener una estética en planta. 
f. Una vez trazado la red el propietario debe dar su conformidad. 
h. Cuando se termine el trazo de la red, se procede a la topología de la 
misma dando lugar al esquema hidráulico, se empieza desde el cabezal 
hasta la válvula mas alejada, la enumeración es correlativa tanto para las 
uniones y los elementos de tuberías (N-1 uniones) que estas van 
formando, incluir la demanda en los arcos de riego. 
 
4.2.2.4. Procedimiento para el cálculo de la tolerancia de Presiones y 
Caudales. Selección del diámetro de la manguera de riego 
a. El Cálculo es directo con los datos obtenidos por medio de la Ec. 3.32, 
Ec. 3.32.a, Ec. 3.32.b y Ec. 3.33 referida respectivamente a la variación de 
presión, presión de trabajo, presión mínima y presión máxima dentro de la 
Sub. Unidad.  
 
Procedimiento para el cálculo del diámetro de la manguera de riego 
 
a.1. La manguera de riego será única, la selección del diámetro se realiza 
teniendo en cuenta el paso “a”, y la pendiente más desfavorable obtenida 





Gráfico Nº 4.8 Procedimiento para el cálculo de la variación de presiones y la 
selección del diámetro de la manguera de riego 
 
Fuente Elaboración propia.  
 
a.2. Los datos adicionales a emplear son; la descarga de trabajo, el 
coeficiente de pérdida menor, la ecuación del gotero seleccionado en el 
ítem 4.2.2.1 y la presión mínima de trabajo paso “a”. Evaluamos los 
diámetros comerciales Ø 12 mm, Ø 17mm, Ø 23mm (Ks manguera = 
0.0015 mm). El numero de goteros esta determinado por la longitud de la 
manguera entre el espaciamiento de los goteros. 
 
Calcular elemento por elemento de manguera. 
Los cálculos empiezan con el diámetro menor existente. 
 
a.3. Imponer como diseño al final de la manguera la presión mínima de 
trabajo o una ligeramente superior a esta (siempre será mayor cuando la 
pendiente es favorable) y calcular la descarga del gotero. 
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a.4. Con la Ec. 3.16 calcular el caudal a través de la manguera, calcular las 
pérdidas en el elemento de manguera con la Ec. 3.20, calcular la presión 
en el gotero anterior con la Ec. 3.18  
a.5 Repita el procediendo desde el paso “a.3” con la nueva presión 
encontrada en el paso “a.4” hasta el primer gotero. 
Por procesos iterativos encontrar el valor del coeficiente f resolviendo la 
ecuación Ec. 3.22 ó Ec. 3.23  
a.6 Verificar la presión mínima y máxima y contrastar la variación de 
presión; si es menor ó mayor a la del paso “a” cambiar el diámetro al 
inmediato superior. 
 
Si no se encuentra una solución en el paso “a.6”  volver al ítem 4.2.2.3, trazar 
nuevamente reduciendo la longitud de la manguera de riego y volver a realizar el 
procedimiento. 
 
4.2.2.5. Procedimiento para el cálculo Hidráulico de la Sub. Unidad de 
Riego 
Realizar los cálculos válvula por válvula, esquematizar y establecer la 
planimetría de la Sub Unidad, establecer los puntos a evaluar. Elaborar una base 
de datos a partir de la planimetría (anexo 10.4.3.2). Calcule la caída de presión 
en la manguera con el diámetro encontrado en el paso anterior. Calcule el 
diámetro de la tubería terciaria imponiendo una criterio de funcionalidad con 
velocidad máxima de 1.35 m s-1. Los datos son las longitudes de las mangueras, 
y las longitudes de la  tubería terciaria, las cuales son obtenidas directamente del 
plano de la parcelación y del trazo de tuberías. Realizar los cálculos partiendo 
del punto mas alejado con respecto al arco de riego 
 
a.- Calcular la demanda en función del caudal medio de trabajo y castigar 
por el coeficiente de variabilidad del gotero como factor de seguridad; usar 
el valor promedio de 3% 
b.- Calcular la descarga por mero lineal de las mangueras de riego 










Calcular elemento por elemento de la manguera de riego. 
 
c. Con la Ecuación 16 calcular el caudal a través del elemento de 
manguera, calcular las pérdidas con la Ec. 3.20. 
d. Repita el procediendo del paso “c” hasta la tubería terciaria y con la Ec. 
3.18 calcular la caída de presión en la manguera. 
e. Repita los pasos “c” y “d” para cada manguera establecida al inicio del 
procedimiento. 
 
Gráfico Nº 4.9 Procedimiento para el cálculo Hidráulico de la Sub Unidad de 
Riego 
 
Fuente Elaboración propia. 
 
Calcular elemento por elemento de la tubería terciaria. 
 
f. Imponer una velocidad máxima en la Tubería terciaria según el criterio de 
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final HHeses ∆−∆−= PrPr
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través del elemento de tubería y calcular el diámetro de esta; calcular las 
pérdidas con la Ec. 3.20. 
g. Repita el procediendo del paso “f” hasta el arco de riego y con la Ec. 
3.18 calcular la caída de presión en la terciaria. 
h. Repita los pasos “f” y “g” en todas las tuberías terciarias dentro de la 
Sub Unidad 
 
Imponer una presión de entrada en la Sub Unidad y encontrar la presión en 
los puntos establecidos al inicio del procedimiento, restando las caídas de 
presiones encontradas. 
 
Evaluar la variación de presiones y comparar con los valores encontrados 
en ítem 4.2.2.4 paso “a”. Si los valores hallados no se encuentran dentro de este 
rango disminuir la velocidad en la tubería terciaria a 1.2 m s-1 y repetir el 
procedimiento, si aun así no se encuentra lo buscado cambiar la ubicación de la 
válvula. Y repita el procedimiento. Con la mínima presión encontrada calcular el 
Coeficiente de Uniformidad de Riego mediante la Ec. 3.30  
 
4.2.2.6. Procedimiento para el cálculo de las presiones en las Uniones de la 
Red – Arcos de Riego 
 
Gráfico Nº 4.10 Procedimiento para el cálculo de 
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a. Representar en forma esquemática el arco de riego, los accesorios de 
PVC serán de Clase 10. 
b. Con el caudal obtenido en el ítem 4.2.2.5 paso “a” calcular la velocidad 
para cada accesorio según el esquema planteado. 
c. Seleccionar la válvula y calcular la pérdida de carga según su ábaco 
Figura Nº 36. 
d. Aplicar la ecuación de la energía entre el inicio y el final del arco de riego 
y evaluar la caída de presión. Adicionar a la presión impuesta a la Sub 
Unidad en el ítem 4.2.2.5  
e. Repetir el procedimiento para cada Sub Unidad de Riego. 
 
4.2.3. Procedimiento para la selección de los elementos del cabezal de 
control riego 
a. Representar en forma esquemática el cabezal de riego, el tipo de 
material usado es Fierro SCH40  
b. Calcular el número de hidrociclones para caudal maximo del Turno de 
Riego y verificarlo cuando el cudal de trabajo sea Mínimo. El modelo usado 
es de Ø 3”, calcular la pérdida de carga segun la Figura 3.16 
c. Calcular el número de filtro de anillas, considerar agua de calidad media. 
El modelo a evaluar es de Ø 3”. Calcular la pérdida de carga según la 
Figura N° 3.18. Calcular la pérdida de carga para la válvula de retrolavado 
automática 
d. Calcular las pérdidas de carga del contador de riego, y la válvula 
reguladora sostenedora de presión mediante las Figuras N° 3.20 y 3.22.  
e. Calcular las pérdidas en los accesorios menores. 
g. Calcular las pérdidas para el manifold 
h. Mediante la Ec. 3.18 calcular la caída de presión en el cabezal  
 
4.2.4. Procedimiento del cálculo hidráulico de la red matriz 
Se conoce la topología de la red, la demanda en las uniones (caudales de 
los Turnos de Riego) y la presión mínima de las uniones de las Sub. Unidades 
de Riego. La tubería a usar será la de PVC 
a. Imponer el espesor de la tubería empezar con la clase 5 y la velocidad 




160mm y 2.5 m s-1 par diámetros superiores. Calcular la suma del 
coeficiente de pérdida locales para cada elemento de tubería. 
b. Identificar las uniones de la red matriz pertenecientes a las Sub Unidad 
a evaluar (los finales de los ramales del sistema para cada Turno de riego). 
 
4.2.4.1. Procedimiento del cálculo de la ruta critica 
Realice los cálculos elemento por elemento de tubería; se conoce la 
presión mínima requerida en la unión del ítem 4.2.2.6  
a. Inicie los cálculos desde la unión más lejana con respecto a la ubicación 
de la bomba, designarlo como camino critico. 
b. Con la Ec. 3.19 ó Ec. 3.26 aplicada a las uniones encontrar el caudal 
circulante. 
c. Con la Ec. 3.20 y Ec. 3.25 encontrar la pérdida de carga en el elemento 
analizado. Calcular la altura piezometrica con la Ec. 3.27 
d. Repetir los pasos “a” “b” y “c” hasta la estación de control de riego. 
e. Mediante la Ec. 3.17 determinar la altura de la bomba. 
f. Repetir el procedimiento para cada final de ramal, el de mayor valor 
asociado a la unión final encontrado será el de la ruta crítica. 
g. Disminuir los diámetros de las tuberías pertenecientes a los ramales 
finales, hasta acercar al valor de la ruta critica encontrada. No sobrepasar 
velocidades de 2.5 m/s. Se debe preferir siempre el final de la tubería a 
una entre la línea matriz con el fin de prever la instalación de tomas de 
agua para aplicación de fertilizantes foliares (para las hojas) en campo. 
 
4.2.4.2. Procedimiento para la elección del Equipo de Bombeo 
De los datos obtenidos en el ítem 4.2.4.1 y de las bombas existentes en 
le mercado (mediante una cotización), seleccionar la de mayor eficiencia. 
 
a. Construir la curva del sistema, asociado a la ruta critica. Plantear la 
ecuación de energía entre la fuente de agua y la unión final de dicha ruta. 
b. Mediante las Ec. 3.11 determinar las rpm de la bomba. Con la Ec. 3.12 
determinar la altura de la bomba. Construir la curva de la bomba, con la 





4.2.4.3. Procedimiento para el cálculo de las presiones en las uniones de la 
red 
Los cálculos se realizan para cada escenario ó Turno de Riego. 
a. Con la nueva altura que será proporcionada por la bomba se calcula las 
presiones en las uniones de la red. 
Desde el equipo de bombeo hasta la unión mas lejana, perteneciente al 
turno de riego evaluado. 
b. Calcular la presión en las uniones pertenecientes a los elementos de las 
tuberías con Q=0, ramificaciones de la red pertenecientes a los turnos 
restantes. 
 
Repetir el procedimiento par todos los Turnos de Riego. 
 
Verificar que la presión máxima no sea mayor a la permitida por el espesor 
o clase de la Tubería, en caso contrario repetir todo el procedimiento desde el 








5.0 DISEÑO HIDRAULICO 
 
 
5.1. Cálculo del Balance de Oferta y demanda de Agua 
 
5.1.1. Cálculo de la Evapotranspiración del cultivo de referencia 
Ecuación 3.1  























Datos Para el mes de febrero 
 
De la estación Metereológica Latitud = -13º 27’ 45’’ Altitud= 50 m.s.n.m. 
α = 0.23 (albedo) M  = 2, Febrero  D  = 15 (promedios mensuales) 
 
Del consolidado de datos maxT = 28 ºC minT = 20.2 ºC zU = 5.9 m s
-1   
z = 10 m maxHR = 93 % minHR  = 60.7 % n  = 7.2 horas 
 
5.1.1.1. Cálculos de los parámetros atmosféricos 
 







=  ºC 
 





×=  = 4.44 m s-1 
 




























Calor latente de vaporización (Ec. 3.1.3.2)  
( ) 44.21.2410361.2501.2 3 =××−= −λ MJ ºkg-1 
 






















3.101P =100.7 kPa 
 








5.1.1.2. Calculo del déficit de presión vapor 
 














0 6108.0Te e =3.780 kPa 
 














0 6108.0Te e =2.367 kPa 
 
















es  =3.074 kPa 
 











ea 2.248 kPa 
Déficit de presión de vapor (Ec. 3.1.4) 
248.2074.3ee as −=−  =0.826 kPa 
5.1.1.3. Calculo de la radiación 
 






















31Latitud =-13.46 (negativo para el hemisferio sur) 
 





ϕ = -0.230 
 












J truncar =46 
 




























Ángulo de radiación a la puesta del sol (Ec. 3.1.5.5) 
( ) ( )[ ]230.0tan230.0tanarccosωs −−−= =1.626 
 
Radiación extraterrestre para periodos diarios (Ec. 3.1.5.3) 
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Radiación de onda corta en un día despejado (Ec. 3.1.5.10) 
( ) 8.935010275.0R 5so ×××+= − =29.9 
 
Radiación neta solar (Ec. 3.1.5.1) 
( ) 6.165.1223.01Rns =×−=  
 
Temperatura máxima expresada en grados kelvin 
16.2730.28T Kmax, += =301.2 
 
Temperatura mínima expresada en grados kelvin 
16.2732.02T Kmin, += =293.4 
 
































Radiación neta (Ec. 3.1.5) 
1.36.16Rn −= =13.5 
 
5.1.1.4. Flujo del calor del Suelo  
 














Remplazando en la ecuación de oET  
 

















96.4=oET  [MJ m
-2 día-1] 
 
Se obtuvo para los siguientes valores Cuadro N°5.1, para los meses restantes 
(Los cálculos detallados se aprecian en el Anexo 10.4.1)  
 
Cuadro N°5.1 Valores de Evapotranspiración del Cultivo de Referencia ETo 
ENE FEB MAR ABR MAY JUN JUL AGO SEP OCT NOV DIC
DATOS
TMAX [º C] 27.4 28.0 27.8 26.2 23.5 20.9 20.5 20.0 20.5 22.0 23.3 25.3
TMIN [º C] 19.4 20.2 19.2 17.0 13.9 13.3 13.3 13.6 14.0 14.0 15.4 16.9
UZ [m s
-1] 5.8 5.9 5.1 4.9 4.7 4.5 4.7 5.3 6.0 5.8 6.3 6.0
HRMAX [%] 92.7 93.0 93.7 94.0 95.7 94.7 92.7 93.3 92.6 93.7 93.7 93.3
HRMIN [%] 63.3 60.7 61.0 61.3 63.0 67.0 70.7 70.3 68.8 65.0 63.7 73.7
n [horas/día] 6.7 7.2 7.2 8.1 6.1 2.9 2.0 2.6 2.5 3.9 5.4 5.8
Cálculo de los parametros metereologicos
TMEDIA [º C] 23.4 24.1 23.5 21.6 18.7 17.1 16.9 16.8 17.3 18.0 19.4 21.1
u2 [m s
-1] 4.3 4.4 3.8 3.7 3.5 3.4 3.5 4 4.5 4.3 4.7 4.5
∆ [kPa ºC
-1] 0.174 0.180 0.174 0.158 0.135 0.123 0.122 0.121 0.125 0.130 0.140 0.154
λ [MJ ºkg
-1] 2.45 2.44 2.45 2.45 2.46 2.46 2.46 2.46 2.46 2.46 2.46 2.45
P [kPa] 100.7 100.7 100.7 100.7 100.7 100.7 100.7 100.7 100.7 100.7 100.7 100.7
γ [] 0.067 0.067 0.067 0.067 0.067 0.067 0.067 0.067 0.067 0.067 0.067 0.067
Calculo del deficit de presión de vapor
es-ea [kPa] 0.753 0.826 0.799 0.717 0.57 0.449 0.41 0.399 0.436 0.514 0.575 0.489
Calculo de la radiación
Rn 13.2 13.5 12.7 11.6 8.6 6.3 6 7.2 8.1 10 11.7 12.3
Calculo del flujo del calor del suelo
G [MJ m
-2 día-1] 0.32 0.10 -0.08 -0.27 -0.41 -0.22 -0.03 -0.01 0.07 0.10 0.20 0.24
Et o [mm día
-1] 4.64 4.96 4.65 4.23 3.23 2.41 2.23 2.46 2.77 3.33 3.87 3.74
MES
 
Fuente: Elaboración propia a partir de los datos obtenidos del Eto El máximo valor se 
aprecia para el mes de Febrero y el mínimo para el mes de Julio. 
 
5.1.2. Cálculo de coeficiente del cultivo  
De la Figura Nº 3.1 Curva del coeficiente único del cultivo Kc y la Figura Nº 
3.2 desarrollo fenológico del espárrago.  
 
Para un periodo vegetativo campaña-cosecha de 230 días; dividimos el 




Desde Noviembre a Junio campaña principal. 
Para el periodo inicial 30 días “a” – “b”; Nov Kc  = 0.25 “a” – “b” 
Para el periodo desarrollo 60 días “b” - “c”; Dic. Kc  = 0.5 Ene, Kc = 0.75 
Para el periodo medio 90 días “c” – “d”: Feb a Abr. Kc  = 1 
Para el periodo final 60 días “d” - “e”; May Kc  = 0.63, Jun. Kc  = 0.25 
 
Adicionalmente para una segunda campaña corta. 
Para el periodo inicial;  Jul Kc  = 0.25 Mes de Jul. 30 días 
Para el periodo desarrollo; Ago Kc  = 0.63  
Para el periodo medio; Set Kc  = 0.95  
Para el periodo fina; Oct Kc  = 0.25 
 
Gráfico Nº 5.1 Coeficiente Kc del Espárrago 







Nov. Dic. Ene. Feb. Mar. Abr. May. Jun. Jul. Ago. Set. Oct.
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Fuente Elaboración propia a partir de los datos de Kc encontrados. El 
máximo valor corresponde al mes de febrero. 
 
5.1.3. Balance Oferta – Demanda. 
Está dado por la relación:  
 
MensualMensual   DemandaOferta −  
 
5.1.3.1 Cálculo de la demanda de agua del proyecto. 




a. Cálculo de la Evapotranspiración en condiciones estándar ETc,  Ec. 3.2 
=×=×= −196.40.1 diammETKET occ 4.96 mm día
-1 
 
b. Cálculo de los coeficientes de corrección 
 
b.1.  Cálculo del coeficiente por efecto de localización; graficando para un metro 
lineal de plantación. 
 







Fuente Elaboración propia a partir de los datos 
de la siembra del cultivo. La cobertura de la 
masa foliar fue de 1.50 m. 
 












Ec. 3.3.1 Aljibury  12.183.034.134.1 =×=×= AKl → = 1 
Ec. 3.3.2 Decroix 93.083.01.0.1.0 =+=+= AKl  
Ec. 3.3.3 Hoare et al. ( ) ( ) 92.083.015.0006915.0 =−×+=−+= AAKl  
Ec. 3.3.4 Keller. ( ) ( ) 86.083.0115.069.0115.0 =−+=−+= AAKl  
Ec. 3.3.5 Fereres et al 0080.18119.20194.0 2 −×+×−= AAKl  
   ( ) 32.10080.183.08119.283.00194.0 2 =−×+×−=Kl  
Kl →= 1 
 




b.2.  Cálculo de los coeficientes de corrección por condiciones locales: 
- Coeficiente de corrección por variación climática, CliVarCoef ..  se toma el criterio 
de Hernández Abreu, CliVarCoef ..  = 18.1  
 
- Coeficiente de corrección por variación de advección, AdvVarCoef ..  de la Figura 
Nº 3.3 Curva de variación por advección, con el valor del área del terreno igual a 
44.65 has se obtuvo el  AdvVarCoef ..  = 0.90 
 
c. Cálculo de la Evapotranspiración del cultivo en condiciones estándar corregido 
ETrl   Ec. 3.3: 
.... . AdvVariCliVar CoefCoefKlETcETrl ×××= =4.96x0.95x1.18x0.90= 5.00 mm día
-1 
 
c. Cálculo de las necesidades totales, para la Ec. 3.4 se evaluó los siguientes 
valores: 
 
efectivaionPrecipitac  = 0 mm día
-1 De la información climatológica 
capilarAporte  ≈   0 mm día
-1 (para fines de diseño) 
aguadeentoAlmacenami  ≈  0 mm día
-1 (para fines de diseño) 
 
Coeficiente de uniformidad CU  = 0.9 (Impuesto para el diseño)  
 
Cálculo de K de la Ec. 3.4. De la Tabla Nº 3 Eficiencia de aplicación en 
Riego para una raíz promedio de espárrago de 1.00 m y Textura Franco Arenoso 
(dato obtenido del análisis de suelo). 
Interpolando encontramos la AplicaciónEficiencia  ≈ 0.93 
 
Necesidades de lavado Ec. 3.6. CEi =4.94 dS/m y  (Dato obtenido del 

















































= 5.97 mm día-1 
 
Expresado en m3/ha/día 
 


















= 59.70  m3/ha/día 
 
Volumen demandado al mes febrero = AreadiasNtVolumen mandadode ××= # , 
donde el área del proyecto es de 44.65 ha 
 
=mandadodeVolumen 59.70 x 28 x 44.65 ≈  74,637.00 m
3 
 
5.1.3.2. Cálculo de la oferta de agua 
La oferta es constante en el tiempo el dato de la curva de aforo del pozo 
es de 83 l/s y las horas de bombeo disponible serán las máximas es decir de 18 
(para evitar horas punta en la facturación); así tenemos para el mes de febrero el 
días#  es 28  
 
De la Ec. 3.5: díasHorasQVolumen bombeomáximaaforomensualExtraido ## ××=  =  























×  ≈  150,595.00 m3 
 




5.2. Cálculo del caudal y presión requerida en las uniones de los arcos de 
válvula de riego 
 
5.2.1. Diseño agronómico 
 
5.2.1.1. Cálculo del número de goteros por planta, separación entre goteros 
y volumen de agua por gotero en cada riego 
 
Consideraciones: 
Tipo de Suelo. →Textura Franco Arenoso. 
disponibleQ = 83 l/s →Caudal disponible del pozo. 
-1dia mm  97.4=Nt  = -1-2 dia m l  97.4=Nt  →Necesidades totales 
 
De la información de la siembra del espárrago 
fs = 1.80 m. →Separación entre hileras de plantas 
ps = 0.30 m. → Separación entre plantas 
















→  Por la formación y desarrollo de la corona. 
 
Imponemos las siguientes restricciones: 
Intervalo mínimo entre riegos =mínI de 12 horas 
Intervalo máximo entre riegos =máxI  de 24 horas 
Porcentaje mínimo de superficie a mojar =wP 60% como mínimo 
Solape lateral entre goteros =la  50% como mínimo 
 
Gotero seleccionado  
Después de un análisis de los goteros existentes en el mercado 
escogemos uno de bajo caudal; 179.0 −= hlqg  para el inicio de los cálculos 





De la Tabla Nº 2 Tabla de ensayo de campo de suelo, entrando con una 
rp  =0.43 m, e interpolando para una textura de suelo Franco Arenoso se 
encontró el volumen de aplicación =aV 9.00 l y el =mr radio mojado =mr 0.24 m 
 


















Donde: Área mojada por gotero: 222 18.024.0 mrA mg =×=×= ππ  
 





















Se esconsiguio despues del analis el distanciamiento ms g 30.0= : 
 ms l 9.0
2
8.1
==  ms g 30.0=  










e  Aceptada 
Por lo tanto  =e  3.70 Und. 












70.3100 =××=wP  

























g =2.00  
























c. Calculo del volumen de agua por gotero en cada riego Ec. 3.9 












































t 2.04. h  








La segunda opción nos da un mayor tiempo en la aplicación de fertilizantes. 
 
Gráfico N° 5.3 Diseño Agronómico 
 
Fuente Elaboración propia a partir de los datos de la 
siembra del cultivo y de la sg, #gplanta, rm. La separación entre 
2 hileras de plantas es de 0.30 cm. 
 
5.2.1.2. Cálculo del número de Turnos de Riego 
 
Datos:  




-1dia mm  70.4=Nt , bombeomáximaHoras#  = 18 h día





















































 mm/m2/h = 29.26 m3/h 
 























 ≈ 8.00 Und 
 


























































En consulta con los propietarios y con el fin de aprovechar la máxima cantidad 
de agua disponible del pozo, se escoge: Número de Unidades de Riego = 5.00 
 
Área efectiva considerando 5% de caminos = ≈eA 0.95 x 44.65 ha ≈  42.37 ha 
 
El tiempo de aplicación encontrado 4t  = 2.04 horas adicionando un tiempo de 
apertura de válvulas de 10 minutos aproximamos a 2 horas y 15 minutos 
 








5.2.1.3. Parcelación del terreno. 
Después de varios análisis y de acuerdo al procedimiento descrito en 
ítem 4.2.2.2, se consiguió: 
 
a. Parcelación del terreno en Sub Unidades de Riego, se impone las válvulas 
hidráulicas a usar Marca Dorot Modelo 75-2 y 75-2-1/2” Con cuerpo de Ø 2” y 3” 
respectivamente. Figura Nº 3.36 Arcos de riego, y Gráfica de Selección de 
válvula hidráulica de PP - pérdida de carga. 
 
a.1 Válvulahidráulica →  Mod. 75_2” →
113 95.625 −− ≈≈ slhmQv  hK = 0.4 mca 
 
a.2 Válvulahidráulica →  Mod. 75_2-1/2” →











































# =unidadessub  ≈  48 und. 
 











# =unidadessub  ≈  29 und. 
Después de varias combinaciones encontramos 45 Sub Unidades. 
 
b. Agrupación de las Sub Unidades en Unidades de Riego, se estableciendo un 




























Gráfico Nº 5.4 Parcelación del terreno en Sub Unidades y Unidades de Riego 
 
Fuente Elaboración propia a partir del plano topográfico y los valores encontrados. 
De Unidades de Riego y la parcelación del terreno. El número de Unidades de Riego 
es 5 y el de Sub Unidades es 45. 
 
c. Trazo de la red de Tuberías y el esquema hidráulico. Después de seguir el 
procedimiento del ítem 4.2.2.3; se obtuvo (ver Gráfico Nº 5.5 Trazo de la Red y 
esquema Hidráulico) 
 
5.2.2. Cálculo de la tolerancia de Presiones y Caudales. Selección del 
diámetro del lateral o manguera de riego. 
Se impone un solo diámetro de manguera y un solo tipo de gotero en 






Gráfico Nº 5.5 Trazo de la Red y esquema Hidráulico 
 
Fuente Elaboración propia a partir del plano topográfico y del procedimiento del trazo 
de la red de tuberías. La válvula más alejada con respecto al Cabezal de Control de 





De la ficha técnica del gotero seleccionado Figura Nº 3.41 Ficha técnica 
de la  manguera Eurodrip Flat DripLine 15 mil 17 mm  -  Curva del gotero Eolos. 
 
La ecuación del gotero expresada la presión en Atmósferas y los datos de 
este son: 
49.079.0 PQ ×= ; Cv = 2.5%, Øint= 16.10 mm, Kd=0.10; eg=0.30 m 
 
5.2.2.1. Cálculo de la tolerancia de Caudales y Presiones en la Sub Unidad 
de Riego. 
Realizando la conversión a mca (Anexo 10.4.2). Las constantes del 
gotero son: 
K = 0.252 x  = 0.49;  la ecuación del gotero será: 49.0252.0 hq =  
 
Para un caudal medio de trabajo impuesto igual al caudal nominal del 
gotero 179.0 −= hlqa  calculamos la presión de trabajo Ec. 3.32.a. 






















h  = 10.30 m 
 
a. Cálculo del caudal y presión mínima de trabajo Ec. 3.33.b  
Datos: 
CU  = 90% (Impuesto en el diseño agronómico) 
=CV  2.5% (Coeficiente de variación de la ficha técnica del gotero) 
plantag#  = 2 
 
De la curva del gotero proporciona por el fabricante: 







































q ans  = 0.73 l h

























  .Okhh nns >  
 
b. Cálculo de la variación de presión en la Sub Unidad Ec. 3.32. Para la ecuación 
el valor de =*M 1.32 [el cual se obtiene mediante una regresión logarítmica 
construida a partir de la Tabla Nº 6 Tabla de valores de M cuya ecuación es M = 
-2.1167 x Ln (# diámetros) + 4.2642 con R2 = 0.9948. # Diámetros es igual a 4; la 
tubería terciaria en el diseño es  telescopeada en Ø de 90mm (3”), 75mm (2-
1/2”), 63mm (2”) y 1-1/2” (50mm)] 
 
( ) ( )70.830.1032.1* −×=−=∆ nsaUbidadSub hhMH  = 2.11 m. 
 
Lo cual se distribuyo entre la tubería terciaria y la manguera o lateral de 
riego teniendo el siguiente criterio.  
SubUnidadterciariaLateral HHH ∆×=∆=∆ 5.0 = 1.055 mca., si sTerreno =0 
( ) SubUnidadterciariaLateral HHH ∆×=∆∆ 35.0,65.0, →1.365mca, 0.738mca; si sTerreno = (+) 
( ) SubUnidadterciariaLateral HHH ∆×=∆∆ 65.0,35.0, →0.738mca, 1.365mca., si sTerreno = (-) 
 













c. Cálculo de la presión y caudal máximo de trabajo Ec. 3.23. Bajo el criterio de 
sistema de riego por amortización perenne Tabla Nº 1 Clasificación de los 
sistemas de Riego por Goteo imponemos un espesor de manguera de 15 
milésimas de pulgada (0.375 mm). 
 
De la curva del gotero proporcionada por el fabricante.  
mcabarh fabricante 188.1max ≈=  
 




Cálculo del caudal máximo de trabajo, remplazando maxh  en la Ec. 3.29 
( ) ( ) 49.049.0max 41.12252.0 ×=×= máxhKq =0.87 l h-
1 
 
5.2.2.2. Cálculo del diámetro del lateral de riego. 
De los datos obtenidos en la parcelación y el del trazo de tuberías, se 
obtiene la longitud máxima de las mangueras de riego y la de mayor diferencia 
cotas para dicha distancia las coordenadas en el plano son (xi, yi, zi)- (xf, yf, zf)=. 



































































Figura Nº 5.1 Esquema de presiones en la manguera y en el elemento de 
manguera de riego. qi representa al caudal descargado por Pi /γ; La línea 
de alturas totales en el elemento de manguera es aproximadamente lineal. 
 
Datos: Sub Unidad de Riego # 15 
49.0252.0 hq = ; Øint=16.10 mm; aq =0.79 l h
-1. 
Cv=2.5%; Kd = 0.10; gs = 0.30 m. 
máxh =12.41 mca; hmín = 8.75 mca (Impuesto superior a nsh =8.70) 
L= 90.003, ∆Ζ=0.887  
 
Constantes:  
Ks manguera = 0.0015 mm  Viscosidad cinemática υ = 9.61x 10-7 m2 s-1 













Para el emisor o gotero final n=301 y el elemento de manguera t-(n-1) =t- 300 
 
Donde: qt-301 = 0, t301 ∉ por ser la ubicación del ultimo gotero 
 
a. Ecuación de continuidad en n=301  
 
q301 +qt-301 = qt-300 → qt-300  = q301 +0 
qt-300  = ( ) 1149.0301 10294.775.8252.0
−−×=×=×= hlhkq xmín  
 





















































































































El cálculo de f se obtuvo mediante un proceso iterativo ver anexo 10.4.3.1 y se 
comparo con la Ec. 3.24 en régimen turbulento y la Ec. 3.22 en régimen laminar. 
 


















































































30030.0197.21301z = 22.084 msnm 


































30.0 = 2.957 x 10-3 
 




∆+++= zhh kf   
300h =8.75 + 
396 10957.210049.510611.3 −−− ×+×+× =8.753 mca 
 
Los cálculos se repitieron para cada elemento de manguera de riego hasta el 
primer emisor o gotero ver anexo 10.4.4 
 












































De donde se obtuvo:  
 
Pmáx=10.047 mca y Pmín=8.750 mca; →qmáx=0.781 l/h y qmín=0.729 l/h 
 
qmín/qmáx=87.09 %; → CU=90.26%; →ttotal=31.43 min Qtotal=0.063 l/s  
 
V301= Vt300=9.953x10
-4 m s-1; V1≈ Vt1=3.076 x 10




P301= Pmín=8.750 mca; P1=Pmáx=10.047 mca 
 














= 1.293 mca <1.365 mca. 
 
Gráfico Nº 5.6 Desnivel Topográfico del terreno, Presiones Caudal y velocidad 
en el lateral o manguera de riego Ø 16mm. 
DESNIVEL TOPOGRAFICO
 Vs




































CAUDAL DEL GOTERO 
Vs



































Fuente Propia; elaborado a partir de los datos obtenidos del cálculo de diámetro de la 
manguera de riego. La ecuación de la curva de presión es: y = 7.354E-05x2 - 2.080E-
02x + 1.004E+01 
 
Los cálculos realizados indican que para diámetros comerciales de 12.00 



























= 0.977 mca 
 
5.2.3. Cálculo Hidráulico de la Sub Unidad de Riego 
Se realizo para cada Sub. Unidad de Riego en forma independiente. 
 
Cálculo de la Sub Unidad de Riego #1: 
 
Los Laterales de Riego fueron enumerados con respecto a la ubicación de 
la válvula realizada en la parcelación del terreno. De este modo tenemos: 1,
V
SIL ; 
donde “V1” indica el # de Sub Unidad asociada a la válvula del arco de riego; “I” 
indica la ubicación horizontal con respecto a la válvula “derecha” o a la 
“izquierda”; y “S” indica la ubicación vertical “superior” o “inferior”. 
Adicionalmente se añade el # de Gotero para indicar la presión en el Punto de 
Lateral 
 
Se ubicaron los puntos a evaluar, los más extremos y que dan forma a la 
sub unidad. Del esquema hidráulico el área de la Sud Unidad es = 7,878.395 m2 
 


























































































































































∆ H=0.111 m 
∆ Z=0.368 m 
P=10.567 m 
P=9.74 m 







ESQUEMA DE  LA SUB 








Fuente Propia; elaborada a partir de la parcelación del terreno. Los puntos a evaluar son 









5.2.3.1. Cálculo de la demanda y presión requerida en la válvula de 
regulación en función del caudal medio de trabajo del gotero 
































SubQ  = 23.74 m
3 h-1 = 6.60 l s-1 
 
Datos adicionales:  
∆HLateral +∆HTerciaria =∆HSub Unidad de Riego ≤ 2.11 mca 
 Caudal trabajo = Caudal medio →qt=qa=0.79 l h
-1 
 




SIL  Longitud = 57.965 m.; ∆Z=7.300x10
-2 m; #goteros =194 Und. 
421,
V
SIL  Longitud =57.352 m.; ∆Z=9.900x10
-2 m; #goteros=192 Und. 
11,
V
SIL  Longitud =2.153 m.; ∆Z=-2.000x10
-3 m; #goteros=8 Und. 
761,
V
IIL  Longitud =56.969 m.; ∆Z=4.600x10
-2 m; #goteros=190 Und. 
11,
V
IDL  Longitud =55.888 m.; ∆Z=5.900x10
-2 m; #goteros=187 Und. 
401,
V
IDL   Longitud =1.998 m.; ∆Z=-1.500x10
-2 m; #goteros=6 Und. 
 
Para determinar el #goteros =#emisores por lateral o manguera de riego=n 





Sg = Separación o distancia entre goteros = 0.30 m. 
 
Para la manguera ciega 











Para las tuberías terciarias:  
Ø 90 mm.→Ø util=0.0856 m.; Ø 75 mm→ Ø util=0.0712 m. 
Ø 63 mm.→Ø util=0.0598 m.; Ø 1-1/2”→ Ø util=0.0444 m. 
(Ver Anexo 10.5.1) Ø interno para tuberías PVC C-5 UF 
 







 Longitud = 67.914 m.; 761−∆ vZ =-5.000x10
-1  



























 Longitud = 62.740 m.; 401−∆ vZ =3.790x10
-1 


















Los constantes usadas son: gravedad g=9.81 m s-2 y de la viscosidad cinemática 
del agua υ=9.61x10-7 m2 s-1 
 
a. Cálculo de la LateralH∆  
 
Calculo para el Lateral  761,
V
SIL  
Para el emisor o gotero final n=194; qt-194 = 0, t194 ∉ , Elemento de Lateral t-193 
 
Ecuación de continuidad en n=194 
q194 +qt-194 = qt-193 → qt-193  = q194 +0 → qt-193  = 
179.0 −= hlqa  
 
Calculo de pérdidas entre n-1=193 y n=194 (Ec. 3.20 y Ec. 3.25). 
194193194193 −−










































































×=fh  mca 





















































































Figura Nº 5.2 Esquema de presiones en el Lateral y en el elemento de Lateral de Riego. 
qa representa el caudal medio de trabajo. 
 















































        =1.2942x10-1mca+1.453x10-2mca  
 
Calculo de cota en n-1=193 y n = 194  




















nSzz inicialfinalginicialn 1  






























Ecuaciones entre n=1 y el conector inicial (Elemento de Lateral “Manguera 
ciega”) 
 
Ecuación de continuidad en el gotero n=0, cálculo del caudal en el elemento de 
Lateral  tmanguera ciega =t0 
 
qt-0  = (#goteros -1) xqa = 193x 
179.0 −= hlqa =152.470 l h
-1 
 
Ecuación de la energía entre el gotero n=0 (manguera ciega) y el gotero n = 194; 














































































kfh  1.388 x10
-1 mca 








































































−− =27.156 min. 
 
















































































































Los cálculos para las demás uniones y elementos de Lateral se muestran en 
anexo 10.4.5 
 
b. Cálculo de la ∆HTerciaria 














Para una hilera de plantas con dos líneas de manguera del Diseño agronómico, 
para un traslape lateral de 0.30 m, tenemos: 
Dhilera de plantas = 1.80 m (De la información de la siembra) 
Dmangueras = 0.30 m →+Dgrupo 2 lineas manguera=1.80-0.30 = 1.50 m. 
 
Se impone una velocidad de 1.35 m/s como máximo en la tubería  
 







































































































Figura Nº 5.3 Esquema de presiones en la tubería terciaria. qi representa el caudal por 
metro lineal de la Manguera de Riego 
 
Para el Lateral de riego final; n=76; qt-76 = 0, t76 ∉ → elemento de tubería 
terciaria t-75 
 
Ecuación de continuidad en n=76 
 










qt-75  =2.633x(57.965+56.969) / 3600= 8.407x10




Calculo del diámetro y las pérdidas de carga en el elemento de tubería 
 
El análisis comienza con la tubería PVC C-7.5 SP 























































































mmJ  m/m 




10558.110011.3fh 4.692 x 10
-5 mca 
 
hk=o, los valores del coeficiente de pérdidas menores k, fueron incluidos en el 
calculo de la manguera ciega en el lateral de riego cuya velocidad es mayor que 
en la terciaria Ømanguera riego<Øterciaria 
 
75767675 zzz −=∆ − =25.242-25.245=-3.000x 10
-3  
 
Los cálculos para las demás uniones y elementos de tubería se muestran en el 






















































































































































nntz ( )11 vzz − =-5.000x10
-3m 
 
Ecuación de la energía: 
Entre: 









































































































































































































































































































+ −  
 



























































1.792x10-1 mca + 4.351x10-1 mca. + 2.729x10-3  mca 
 



































LLLL 21.68 m.+ 18.37 m.+ 25.00 m.+ 2.86 m. 
 
≈− "2/11L 21.70 m. ≈mmL63 18.40 m. ≈mmL75 25.00 m. ≈mmL90 2.90 m. 
El tiempo encontrado fue 









ntt 1.637 min 
 






 Siguiendo el procedimiento anterior; los resultados 

































































































































0.006 m +0 mca + 1.088x10-2 mca=1.688 x10-2 mca 
 










L = 62.74 m → ≈− "2/11L 62.80 m. 
 













−− =∑ 51.85 min. 
 
Se Impone una presión a la salida del arco de riego para calcular la 
presiones en los puntos seleccionados de la Sub Unidad de Riego a evaluar. 
 
Después de evaluar para diferentes presiones se estableció; 







= =10.40 m  
 
Cálculo de las presiones se realizo restando el 
γ
P∆
, encontrado a la presión 















































































































































−=  =9.96 – 1.792x10-1 = 9.78 mca 
 


























































−=  =10.38 – 4.650x10-1 = 9.92 mca 
 































































































































































, 9.92 + 1.486x10-2= 9.93 m 
 















































































minP =9.70 mca qmín=0.252 x (9.57
0.49) = 7.622 x 10-1 l h-1 ; 









































MáxT =51.85 min ≈ 52 min 
 
Los diámetros de la tubería terciaria, la presión impuesta a la salida del arco de 
riego y la ubicación de la válvula hidráulica fueron la correcta. 
 
5.2.3.2. Cálculo de la pérdida de carga en el Arco de Riego, la presión y 
demanda en la unión de la válvula 
Se planteo el esquema de la Figura Nº 5.4 Esquema del Arco de Riego 
 
Datos Sub Unidad de Riego # 1: 
Caudal = 6.595x10-3 m3 s-1 = 23.74 m3 h-1 





Figura Nº 5.4 Esquema del Arco de Riego. Accesorios en PVC y 
Polietileno 
 


















a.- Calculo de 
12−
kh  Para cada accesorio Ecuación 25, Figura 3.32 y 3.33 
Tee PVC Ø 90 mm, K= 1.5 
=v 1.037 m s-1→ =kh 8.217x10
-2 mca 
 
Ensanchamiento brusco α = 83° m≈1 
Material PVC Termo formado Ø 90mm x 2” C-15 Øinterno 2”= 51.60 mm 
=k =4.506x10-1 
=v 3.154 m s-1→ =kh =2.284x10
-1 mca 
 
Tee Polietileno Ø 2”; Øinterno 2”= 60.00 mm; K=1  
=v 2.333 m s-1→ =kh =2.773x10
-1 mca 
 
Para la Válvulahidráulica Marca Dorot Mod 75-2 Figura 3.36 





Contracción α = 83° 
Material PVC Termo formado Ø110mm (Øinterno=99.40 mm) x 2” (Øinterno = 
51.60 mm) C-15; D/d= 1.93  
k= 0.26 
=v 3.154 m s-1→ =kh =1.318x10
-1 mca 
 
Tee PVC Ø 110 mm K=2  





kh = 2.046 mca 
 
b.- Calculo de 
12−
fh  Para cada elemento de tubería Ecuación 20, Figura 3.31  
Tubería PVC C-10 Ø 110mm L=0.58 m (Øinterno = 99.4 mm)  
=v 8.499x10-1 m s-1→ =eR =87,905.317 
f=0.018→ =fh  = 3.867 x 10
-3 mca 
Tubería PVC C-10 Ø 90mm L=0.25 m (Øinterno = 81.4 mm) 
=v 1.267x10-1 m s-1→ =eR =107,343.840 









































=−2 =13.464-10.40 =3.064 mca 
 
Para fines prácticos el valor de la caída de presión  
γ
p∆
≈cte= 3.10 mca. A un 
caudal mayor, el diámetro se incrementa en el arco de riego obteniéndose 




La presión en la unión de la tubería principal asociado al punto 2 del arco de 





imp =10.40+3.10=13.50 mca 
Obtuviendose: 
 
Cuadro Nº 5.2 Presiones y Caudales en las Sub Unidades de Riego 
Turno I
# Sub Unidad 1 2 6 7 11 12 16 17 18
Caudal l s-1 6.595 6.601 8.892 10.861 12.172 8.728 7.574 8.675 8.542
Presión mca 13.5 13.50 14.00 14.00 14.50 14.50 13.50 13.50 13.50
Turno II
# Sub Unidad 21 22 23 26 27 28 29 31 32
Caudal l s-1 10.698 7.810 7.690 6.574 8.379 8.104 8.003 10.670 8.549
Presión mca 14.00 13.50 13.50 13.50 13.50 13.50 13.50 14.00 13.50
Turno III
# Sub Unidad 3 4 5 8 9 10 13 14 15
Caudal l s-1 8.746 8.989 8.320 8.485 8.655 8.283 6.819 6.955 6.215
Presión mca 13.50 13.50 13.50 13.50 13.50 13.50 13.50 13.50 14.10
Turno IV
# Sub Unidad 19 20 24 25 30 33 34 35
Caudal l s-1 9.209 9.729 8.291 7.646 11.313 8.294 8.167 9.130
Presión mca 13.50 14.10 13.50 14.00 13.80 13.50 13.50 14.00
Turno V
# Sub Unidad 36 37 38 39 40 41 42 43 44
Caudal l s-1 7.468 7.369 7.325 7.812 7.513 7.927 8.551 7.216 7.397
Presión mca 13.50 13.50 13.50 13.80 13.50 13.50 13.50 13.50 13.50
# Sub Unidad 45
Caudal l s-1 6.814
Presión mca 13.50  
 
5.3. Selección de los elementos del cabezal de Control de Riego. 
Se plantea el esquema de la Figura Nº 5.5 Esquema del Cabezal de 
Control de Riego. 
 
Datos: 
Para la seleción de elementos: 
Durante el escenario de Riego I  QT1=78.640 l s
-1 = 283.10 m3 h-1 
Para la verificación del rango de trabajo: 
Durante el escenario de Riego III  QT3=71.467 l s
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ESQUEMA DEL CABEZAL 
DE CONTROL DE RIEGO
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Figura Nº 5.5 Esquema del Cabezal de Control de Riego. 
Accesorios en Fierro SCH - 40 
 
a. Número de Filtro de Hidrociclones. Para el Hidrociclón Modelo JHFM050 3” 
Figura 3.16 La zona de trabajo es 20.00 a 32 m3 h-1 
 
En el Turno de Riego I. 
 
La zona de trabajo recomendada por el fabricante, Qhidrociclón = 30.00 m
3 h-1  








= 9.44 ≈ 10.00 Und.  
nhidrociclóQ = 10
10.283
=28.31 m3/h→ hk hidrociclon =0.48 bar. ≈ 4.8 mca,  
 















b. Número de Filtro de Anillas. Filtro de Anillas Marca Lama Modelo Senior 3” 
Figura 3.27 Para calidad de agua regular de pozo estimado para un 
taponamiento del 50% (11 tapones) Caudal de trabajo es 29.00 m3 h-1 Figura Nº 
3.18 
















kh =0.1 bar ≈ 1.0 mca 
 
Asociada a una válvula hidráulica retrolavado Ø 3” Globo 3”x2”X3” extrapolado 





=0.91 bar≈1mca  
 
c. Contador volumétrico. Contador Marca Dorot tipo Woltman Ø 8” (200 mm). 




kh = 0.40 mca.; 
Arriba
AguasL =10 D; 
Abajo
AguasL =5 D (D=Diámetro) 
d. Válvula Reguladora Sostenedora de Presión. Válvula Dorot Serie 100 Ø 8” 







= 1.50 m 
 
e. Manifold.Cabezal de Fierro SCH 40 Ø 8” (Øinterno≈ 202.70 mm). Donde υagua 24°C 
=0.961*10^-6 m2 s-1; Ksfierro = 0.3x 10
-3m. Los valores de f mediante Figura N° 
3.31 Diagrama de Moody 
Ecuación de continuidad. .Se establece los caudales circulantes en las 
tuberías Ver Figura N° 5.5 del cabezal de control de Riego.  
 































































Donde: 314−∆z →Zanjado Matriz =1.00 m; ∆Desnivel del manifold = 0 m 
 
Cálculo de los términos 
143143 −−
+ kf hh . Los Coeficientes adicionales de pérdida 
menores usados Figura N° 3.32; KVál. chek 60°=1.55, KVál. Marip. 20°=0.05 Kcodo r/D=0 
=0.8; Ktee =2.00 
 
Para la Tubería 13 -14:  Q=283.10 m3 h-1=78.64 l s-1 
 
=v  2.437 m s-1→Re = 514,015.753 →Turb. 









Coeficiente de pérdidas menores para los accesoiros en la tubería. 




















kh 2.867 mca 
 
















314 =+1.00+3.461x10-1+9.987=11.333 mca. 




















Con el mismo procedimiento se obtuvo para los demás Turnos de Riego: 









































314 =10.505 mca, K=37.760 
 
5.4. Cálculo Hidráulico de la Tubería Matriz.  
Apartar del Trazo de tuberías, se confecciona la Topología de Red Figura 
Nº 5.7 
 
Los datos son: 
 








Figura Nº 5.6 Esquema de las alturas 
dinámicas para los Turnos de Riego. Valor 
máximo Turno I, mínimo Turno III 
 
Se escogieron para cada escenario de riego, los datos fueron extraídos de 
la información del pozo 
 
NDT-I Q=78.64 =14.44 m., NDT-II Q=76.48 =14.05 m., NDT-III Q=71.47 =13.19 m., 




TUBERIA PVC Ø 200 mm UF-C-5
TUBERIA PVC Ø 160 mm UF C-5
TUBERIA PVC Ø 140 mm UF C-5
TUBERIA PVC Ø 110 mm UF C-5
TUBERIA PVC Ø 90 mm UF C-5
TUBERIA PVC Ø 75 mm UF C-5
























































































































































Cota de la ubicación de la bomba: 
Se calcula previamente la longitud de la Tubería de Descarga; su calculo 












































Figura N° 5.8 Esquema del montaje mecánico del equipo de 
bombeo. La visualización de la camiseta de refrigeración, 
del cableado y de los controles de nivel ha sido omitida para 
una mejor visualización 
 
Para la tubería: 
 
Comercial
TuberíaL =3.00m, (Se comercializa en presentaciones de 6 m) 












aSumergenciS =1.00 m; 
bomba
lade

















etoEnscanchaL (Mín) = 5 x ( TuberíaØ - aDescØ arg )= 0.38 m 
 























Ubicación de la Bomba: CotaBomba=Cotapozo-
Bomba
aSumergenciND SMáx − -
bomba
lade
impulsoresL#  = 
        = 26.00-14.44-1.00-1.00 = 9.56 msnm 
 
Cota de las uniones de la red  
 
Cuadro N° 5.3 Cota de las uniones de la Red 
 
Unión Cabezal U-1 U-2 U-3 U-4 U-5 U-6 U-7 U-8 U-9
Cota
msnm 26.000 26.000 25.896 25.951 25.800 26.103 26.600 26.007 25.171 24.405
Unión U-10 U-11 U-12 U-13 U-14 U-15 U-16 U-17 U-18 U-19
Cota
msnm 23.811 22.975 22.855 22.803 19.627 18.729 18.517 17.019 16.232 15.996  
Unión U-20 U-21 U-22 U-23 U-24 U-25 U-26 U-27 U-28 U-29
Cota
msnm 15.949 15.630 15.411 15.202 14.629 13.845 13.329 15.202 15.768 15.979
Unión U-30 U-31 U-32 U-33 U-34 U-35 U-36 U-37 U-38 U-39
Cota
msnm 16.100 15.031 16.571 15.371 16.942 15.647 26.100 25.803 25.642 24.709  
Unión U-40 U-41 U-42 U-43 U-44 U-45 U-46 U-47 U-48 U-49
Cota
msnm 23.567 21.958 20.730 25.794 25.793 25.829 25.111 25.085 24.411 23.873
Unión U-50 U-51 U-52 U-53 U-54 U-55 U-56 U-57 U-58 U-59
Cota




Unión U-60 U-61 U-62 U-63 U-64 U-65 U-66 U-67 U-68 U-69
Cota
msnm 26.110 26.103 25.168 24.438 23.597 22.732 25.749 25.747 25.236 24.645
Unión U-70 U-71
Cota
msnm 23.814 23.018  
 
Longitudes y diámetros y espesor de la tubería  
Se impuso inicialmente Clase C-5 y los siguientes valores 
 
Cuadro N° 5.4 Longitudes y diámetros de las tuberías de la Red 
 
INICIO FINAL mm m












T-1 U-1 U-2 237.6 4.722 PVC 0.017
T-2 U-2 U-3 237.6 15.320 PVC 1.500
T-3 U-3 U-4 237.6 15.648 PVC 0.800
T-4 U-4 U-5 237.6 168.758 PVC 0.800
T-5 U-5 U-6 237.6 193.404 PVC 2.000
T-6 U-6 U-7 237.6 58.790 PVC 0.800
T-7 U-7 U-8 237.6 151.762 PVC 0.200
T-8 U-8 U-9 237.6 117.358 PVC 0.200
T-9 U-9 U-10 237.6 115.606 PVC 0.200








INICIO FINAL mm m
T-11 U-11 U-12 237.6 19.542 PVC 0.800
T-12 U-12 U-13 237.6 50.999 PVC 0.200
T-13 U-13 U-14 237.6 110.356 PVC 0.800
T-14 U-14 U-15 237.6 79.850 PVC 0.200
T-15 U-15 U-16 237.6 104.654 PVC 0.800
T-16 U-16 U-17 237.6 17.672 PVC 0.800
T-17 U-17 U-18 237.6 66.602 PVC 0.100
T-18 U-18 U-19 237.6 25.217 PVC 0.100
T-19 U-19 U-20 237.6 88.552 PVC 0.800
T-20 U-20 U-21 237.6 88.418 PVC 4.000
T-21 U-21 U-22 190.2 88.681 PVC 4.000
T-22 U-22 U-23 190.2 78.291 PVC 4.000
T-23 U-23 U-24 152.0 61.849 PVC 2.817








INICIO FINAL mm m
T-25 U-25 U-26 85.6 67.305 PVC 0.217
T-26 U-23 U-27 85.6 1.819 PVC 0.017
T-27 U-22 U-28 85.6 26.465 PVC 0.817
T-28 U-28 U-29 85.6 21.979 PVC 0.800
T-29 U-29 U-30 85.6 31.193 PVC 0.800
T-30 U-22 U-31 85.6 27.603 PVC 0.817
T-31 U-21 U-32 85.6 96.412 PVC 0.817
T-32 U-21 U-33 85.6 27.286 PVC 0.817
T-33 U-20 U-34 85.6 96.412 PVC 0.817
T-34 U-20 U-35 85.6 27.287 PVC 0.817
T-35 U-5 U-36 237.6 0.753 PVC 0.200
T-36 U-36 U-37 237.6 68.666 PVC 0.200
T-37 U-37 U-38 237.6 28.912 PVC 0.200
T-38 U-38 U-39 190.2 117.457 PVC 0.217
T-39 U-39 U-40 133.0 115.655 PVC 0.417
T-40 U-40 U-41 133.0 130.109 PVC 0.400
T-41 U-41 U-42 85.6 124.687 PVC 0.417
T-42 U-2 U-43 237.6 6.695 PVC 0.200
T-43 U-43 U-44 71.2 0.268 PVC 2.000
T-44 U-43 U-45 237.6 6.001 PVC 0.000
T-45 U-45 U-46 190.2 95.455 PVC 2.817
T-46 U-46 U-47 152.0 3.668 PVC 0.200








INICIO FINAL mm m
T-48 U-48 U-49 133.0 95.771 PVC 0.217
T-49 U-49 U-50 133.0 34.333 PVC 0.200
T-50 U-50 U-51 104.6 56.020 PVC 2.017
T-51 U-51 U-52 85.6 68.670 PVC 0.017
T-52 U-52 U-53 71.2 23.518 PVC 2.017
T-53 U-47 U-54 85.6 6.023 PVC 0.017
T-54 U-48 U-55 85.6 6.023 PVC 0.017
T-55 U-50 U-56 85.6 6.023 PVC 0.017
T-56 U-52 U-57 85.6 6.023 PVC 0.017
T-57 U-45 U-58 237.6 51.988 PVC 0.800
T-58 U-58 U-59 237.6 51.719 PVC 0.800
T-59 U-59 U-60 237.6 64.000 PVC 0.800
T-60 U-60 U-61 152.0 0.717 PVC 2.000
T-61 U-61 U-62 152.0 119.264 PVC 2.017
T-62 U-62 U-63 152.0 95.772 PVC 0.200
T-63 U-63 U-64 133.0 90.353 PVC 0.217
T-64 U-64 U-65 85.6 92.160 PVC 0.217
T-65 U-60 U-66 152.0 129.532 PVC 2.000
T-66 U-66 U-67 152.0 0.308 PVC 0.800
T-67 U-67 U-68 133.0 68.667 PVC 2.017
T-68 U-68 U-69 133.0 74.088 PVC 0.200
T-69 U-69 U-70 133.0 90.352 PVC 0.200











Los valores de ∑Klocal; fueron encontrados según las Figura N°3.47, 3.32 y 
3.33; ∑Klocal succión, check, camisa enfriamineto =2.00; ∑Klocal T. Desc=Uniones + Codo Desc. = (Truncar 
(15.85/3)) x 0.07+0.8= 1.15=∑Klocal T-1, Ensanchamiento α=30°, d/D=0.85, m=0.81=0.017 
 
Los Ø iniciales fueron asignados teniendo el criterio de funcionalidad Ø<6”, 
Ø>6” máxV =1.5, 1.7 m s
-1 en Tub.Matriz y 2.5 m s
-1 Tub.Cabezal; mediante la Ecuación 
28  
 
Demanda en las uniones de la Red.  
Las demandas fueron extraídas del diseño hidráulico de la Sub Unidad y la 
Figura Nº 3.37; cada dato representa una válvula o conjunto de válvulas, así 
tenemos en el escenario de riego I la unión U-67 esta asociada a la válvula del 
Arco de Riego de la Sub Unidad # 1  
 
Cuadro Nº 5.5 Demanda en las uniones de la red 
 
Turno I
Unión U-44 U-46 U-48 U-54 U-55 U-61 U-62 U-67 U-68
Demanda l s-1 7.574 12.172 8.728 8.675 8.542 8.892 10.861 6.595 6.601
Presión mín
Requerida 13.5 14.5 14.5 13.5 13.5 14 14 13.5 13.5
# Sub Unidad 16 11 12 17 18 6 7 1 2
Turno II
Unión U-7 U-8 U-36 U-37 U-38 U-39 U-40
Demanda l s-1 10.670 8.549 6.574 8.379 10.698 15.914 15.693
Presión mín
Requerida 14 13.5 13.5 13.5 14 13.5 13.5
# Sub Unidad 31 32 26 27 21 22-28 23-29
Turno III
Unión U-49 U-51 U-53 U-63 U-64 U-65 U-69 U-70 U-71
Demanda l s-1 6.819 6.955 6.215 8.485 8.655 8.283 8.746 8.989 8.320
Presión mín
Requerida 13.5 13.5 14.1 13.5 13.5 13.5 13.5 13.5 13.5
# Sub Unidad 13 14 15 8 9 10 3 4 5
Turno IV
Unión U-9 U-10 U-12 U-41 U-42 U-56 U-57
Demanda l s-1 8.294 8.167 9.130 19.604 7.646 9.209 9.729
Presión mín
Requerida 13.5 13.5 14 13.8 14 13.5 14.1
# Sub Unidad 33 34 35 24-30 25 19 20
Turno V
Unión U-24 U-25 U-26 U-27 U-30 U-31 U-32 U-33
Demanda l s-1 7.216 7.397 6.814 8.551 7.513 7.927 7.325 7.812
Presión mín
Requerida 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.8
# Sub Unidad 43 44 45 42 40 41 38 39
Unión U-34 U-35
Demanda l s-1 7.468 7.369
Presión mín
Requerida 13.5 13.5




Turno I Q=78.640 l s-1; Turno II Q= 76.477 l s-1; Turno III Q= 71.467 l s-1 
Turno IV Q=71.778 l s-1; Tuno V Q=75.391 l s-1 
 
5.4.1 Cálculo de la Ruta critica 
De la topología de la red; las uniones de los finales de los ramales 
pertenecientes a las Sub Unidades de riego a evaluar fueron: 
 
Para el Turno I Uniones 68,62, 55, 54,44  
Para el Turno II Uniones 40,  
Para el Turno III Uniones: 71,65, 53  
Para el Turno IV Uniones 42,11, 57, 56  
Para Turno V Uniones 26, 27, 30, 31, 32, 33, 34, 35  
(Donde la unión 26 es la más lejana con respecto al cabezal de control) 
 
Datos: 
PDiseño = 0.8% Pmáx de trabajo=0.8x50.00= 40.00 m  
 
KS Tubería PVC =0.0015 mm; KS Tubería Fierro= 0.0015 mm; υ24°c=9.61x10
-7, g=9.81 m s-2 
 
































kh =10.505 mca 
 
Encontrándose después de calcular para cada ramal y constatando la presión 
mínima requerida en las uniones de la Red. La ruta critica en la unión 30 para el 
Turno V (Se detalla los cálculos en el Anexo 10.4.7.1) 
 
Turno V; Unión 30 
 
Ecuación 26, de continuidad en U-30; QU-30 = 7.513 l s
-1 
 


































29 =  
 
Calculo diámetro y la velocidad 









































































khk 0.069 mca 
( )2930 zz − =16.100-15.979=0.121 m 
 






Se presenta los resultados obtenidos en los elementos de tuberías, hasta 






















































































































































         =15.913+4.808x10-1+2.779+10.505+0.320=29.997 mca 
 



































































=FAZ CotaPozo- NDT-V Q=75.39=26.00-13.86→ =NDCota 12.14 msnm 
== −3030 UCotaZ 16.10 msnm 
=
γ
FAp =− BombaND CotaCota 12.14-9.56=2.58 mca; =
γ
30p  13.50 mca 



















BCRITICO HH 45.52 mca 
 
Las uniones críticas pertenecientes a cada Turno de Riego fueron: Turno 
I U-55; Turno II U-40; Turno III U-71; Turbo IV U-42; Turno V U-30.  
 
Corrección de los diámetros iniciales: 
Se corrigieron con respecto al Ruta crítica encontrada, con el criterio de 
no sobre pasa velocidades de 2.5 en tuberías de hasta 6” (160mm)  
 




Ø Tubería T-25 de Øcom 90mm a 75mm 
 
Ec. 3.26, de continuidad en U-26; QU-26 = 6.814 l s
-1 
 





























































osaccesororiKk = 0.217 =kh 0.032 mca 
( )2526 zz − =13.29-13.845=-0.516 
 






Se presenta los resultados obtenidos en los elementos de tubería, hasta 






































































































































































































=FAZ  12.14 msnm; =26Z 13.329 msnm 
=
γ
FAp 2.58 mca; =
γ
26p 13.50 mca 
 



















BH 45.36 mca 
 
La U-26 también nos dará el tiempo máximo de recorrido de una partícula 
de agua en la red por ser el punto mas lejano con respecto al cabezal de control 
y es igual a 21.38 min.  
 
El procedimiento se repite para la siguiente unión U-25 elemento de tubería T-24 




BH 46.34 mca 
Se descarta el cambio por ser mayor al ==
−30U
BCRITICO HH 45.52 mca 
En el Anexo 10.4.7.2 se presentan los cálculos para los ramales y Turnos 
del sistema. 
 
































































































































































































Las necesidades de presión del sistema en el Turno I es 42.57 mca,  Turno II es 40.27 mca,





















































































































































































































































































5.4.2. Equipo de Bombeo 
 
5.4.2.1 Curva del sistema. 
Se efectuaron para la U-30 “Presión Máx.” Turno V. Para las U-55 y U-71 
Turno I “Máx caudal” y III “Mín. caudal” 
 
Ecuación de la energía Fuente Agua y la Unión 30 (Ruta crítica) 


























; 0=FAv  























































































































































































































































































































































Q5= Qu-30, D5=85.60 mm; ∑ iL =15.851 m. ∑
Total
ik =40.882 




∑ iL =1547.835 m; ∑
Total
ik =11.317 
Q3= Qu-33 + Qu-32 +Q4, D3=237.60 mm; 20L =88.417 m; ∑
Total
k 20 =4 
Q2+ Qu-35++ Qu-34+Q4, D2=237.60 mm; 21L =88.681 m; ∑
Total
k 21 =4 
Q1= Q2, D1=202.70 mm; ∑ iL ∑
Total




Variando el caudal entre 0 y 100 se encuentra la curva del sistema, se presenta 
los cálculos en el anexo 10.4.8; del mismo modo para el Turno I (Máx caudal 
=78.64 l s-1 y III Mín. Caudal = 71.47 l s-1).  
 
5.4.2.2 Curva de la Bomba.  
Los datos de operación de la bomba se obtuvieron del catalogo Anexo 
10.3.1; Bomba Turbina Sumergible 230 REC 250/02 de la marca Panelli. Numero 




Cuadro Nº 5.6 Datos de Operación del Bomba Panelli 
230 REC 250/02  
 
MARCA PANELLI PROC. ITALIA
MODELO 230 REC 250/2 90 HP 2900 RPM
Q Q H Q Q H
m3/h l/s m m3/h l/s m
0.00 0.00 68.00 0.00 0.00 58.94
180.00 50.00 63.00 167.59 46.55 54.61
216.00 60.00 61.00 201.10 55.86 52.88
252.00 70.00 58.00 234.62 65.17 50.28
288.00 80.00 54.00 268.14 74.48 46.81
324.00 90.00 48.00 301.66 83.79 41.61
360.00 100.00 41.00 335.17 93.10 35.54




Ecuación Bomba: H=-0.0058 x (Q2) + 0.4134 x (Q)+48.047; H [m], Q [ l s-1] RMP 
2700. Los valores obtenidos para el cuadro N° 5.6 Datos de Operación del 
Bomba Panelli 230 REC 250/02 con 2700 RPM fueron encontrados con las Ec. 


















=H =54.61 M 
 
Remplazando en la ecuación encontrada: 
QT-I=78.64 l s
-1; en la ecuación hallada→H=HT-I=44.69 mca 
QT-II=76.48 l s
-1; en la ecuación hallada→H=HT-II=45.74 mca 
QT-III=71.47 l s
-1; en la ecuación hallada→H=HT-III=47.97 mca 
QT-IV=71.78 l s
-1; en la ecuación hallada=HT-IV=47.84 mca 
QT-V=75.39 l s
-1; en la ecuación hallada=HT-V=46.25 mca 
 
























Ns =268.9 rpm  























Figura 5.10 Curva del Sistema – Bomba  
 
5.4.3. Cálculo de la presión en las uniones de la red  
Con la nueva altura que proporciona la bomba se procedió al cálculo de las 




Se corrige los valores de las Presión en la Unión “critica” hallada en el 
calculo de la  ruta critica, con el nuevo valor de Hb=46.25 mca. El procedimiento 


















Turno V Para la ruta critica: ( )52.4525.4650.1330 −+=−uP  = 14.23 mca; 
 
Las presiones fueron: 
 
Cuadro Nº 5.7 Presiones en la ruta critica 
 
U-30 U-29 U-28 U-22 U-21 U-20 U-19 U-18 U-17 U-16 U-15 U-14 U-13 U-12
14.23 14.98 15.65 16.55 17.72 18.29 19.11 19.10 18.89 17.66 18.45 18.26 16.14 16.55
U-11 U-10 U-9 U-8 U-7 U-6 U-5 U-4 U-3 U-2 U-1 CAB. BOM.




Con los datos obtenidos se procedió a corregir los valores de los ramales  
Así tenemos 26−uP ; Ruta U-22 a U-26.del final hacia delante con el dato 

























































23p =16.07 mca 
Los valores encontrados fueron: 
 
Cuadro Nº 5.8 Presiones en el ramal (U-26) – (U-22) 
 
U-26 U-25 U-24 U-23 U-22




En el Anexo 10.4.9.1, se detalla para los ramales restantes y demás 
Turnos de Riego. 
 
Las Presiones restantes en las uniones de la Red; (Elemento ó Tubería 
con Q=0 l s-1), 
 
Ecuación de Continuidad en las uniones pertenecientes a los elementos de 
tubería con Q=0 





















 donde j y i 

















Para el ramal U-53 al U-2 del final hacia adelante; para la 43−uP ; con el dato 



























6.1.1. Balance de Oferta y demanda de agua 
 
Gráfico Nº 6.1 













Fuente: Elaboración propia a partir de los registros medios mensuales de la 
Estación Metereológica Fonagro – SENAHMI   
 
Tabla Nº 6.1 
Coeficiente único de cultivo  
Nov. Dic. Ene. Feb. Mar. Abr. May. Jun. Jul. Ago.
K












El Kc máximo es igual 1.00 y corresponde a los meses de Feb. – Abr. 
Fuente: Elaboración propia a partir de los datos de FAO 56 y BISm Universidad de 




Tabla Nº 6.2 
Parámetros del Balance de Oferta y Demanda 
UNIDAD ENE FEB MAR ABR MAY JUN JUL AGO SEP OCT NOV DIC
A (mm/día) 4.64 4.96 4.65 4.23 3.23 2.41 2.23 2.46 2.77 3.33 3.87 3.74
B 0.75 1.00 1.00 1.00 0.63 0.25 0.25 0.63 1.00 0.25 0.25 0.50
C (mm/día) 3.48 4.96 4.65 4.23 2.02 0.60 0.56 1.54 2.77 0.83 0.97 1.87
DEfecto de Koeficiente de 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
E 3.31 4.71 4.42 4.02 1.92 0.57 0.53 1.46 2.63 0.79 0.92 1.78
F Corrección por 1.18 1.18 1.18 1.18 1.18 1.18 1.18 1.18 1.18 1.18 1.18 1.18
G Variación por 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
H 3.51 5.00 4.69 4.27 2.04 0.61 0.56 1.55 2.79 0.84 0.98 1.89
I (mm/día) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
J (mm/día) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
K (mm/día) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L (mm/día) 3.51 5.00 4.69 4.27 2.04 0.61 0.56 1.55 2.79 0.84 0.98 1.89
M 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
N 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
O 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
PNecesidades Totales 4.19 5.97 5.60 5.10 2.44 0.73 0.67 1.85 3.33 1.00 1.17 2.26
Q m3/ha/día 41.90 59.70 56.00 51.00 24.40 7.30 6.70 18.50 33.30 10.00 11.70 22.60
R ha 44.65 44.65 44.65 44.65 44.65 44.65 44.65 44.65 44.65 44.65 44.65 44.65
S día 31 28 31 30 31 30 31 31 30 31 30 31
T m3/día 1870.84 2665.605 2500.4 2277.15 1089.46 325.945 299.155 826.025 1486.85 446.5 522.405 1009.09
U m3/mes 57,996.00 74,637.00 77,512.00 68,315.00 33,773.00 9,778.00 9,274.00 25,607.00 44,605.00 13,842.00 15,672.00 31,282.00
PARAMETROS Y CONSTANTES
Necesidades de lavado













Necesidades netas de riego
Volumen demandado
Requerimiento de agua
Nº de dias del mes
Area cultivada por mes
 
UNIDAD ENE FEB MAR ABR MAY JUN JUL AGO SEP OCT NOV DIC
Superficial l/s 0 0 0 0 0 0 0 0 0 0 0 0
Pozo l/s 83.00 83.00 83.00 83.00 83.00 83.00 83.00 83.00 83.00 83.00 83.00 83.00
Gravedad horas/ha 0 0 0 0 0
Pozo horas 18 18 18 18 18 18 18 18 18 18 18 18
Numero de riegos al mes día 31 28 31 30 31 30 31 31 30 31 30 31
Área ha 44.65 44.65 44.65 44.65 44.65 44.65 44.65 44.65 44.65 44.65 44.65 44.65
Volumen Ofertado x día m3/día 5,378 5,378 5,378 5,378 5,378 5,378 5,378 5,378 5,378 5,378 5,378 5,378
Volumen Ofertado x mes m3/mes 166,730.00 150,595.00 166,730.00 161,352.00 166,730.00 161,352.00 166,730.00 166,730.00 161,352.00 166,730.00 161,352.00 166,730.00















Gráfico Nº 6.2 
















El resultado mínimo del balance corresponde al mes de febrero y es igual a 
75,958.00 m3/mes 
Fuente: Elaboración Propia.  
 
6.1.2. Demanda de Caudal y Presión en los Arcos de Riego. 
 
Tabla Nº 6.3 Parámetros de las Sub Unidades Riego 
 
Gráfico Nº 6.3.1 Turno I Sub Unidades # 1, 2, 6, 7 
Gráfico Nº 6.3.2 Turno I. Sub Unidades # 11, 12, 16, 17, 18.  
Gráfico Nº 6.3.3 Turno II. Sub Unidades # 21, 22, 23, 28, 29.  
Gráfico Nº 6.3.4 Turno II. Sub Unidades # 26, 27, 31, 32.  
Gráfico Nº 6.3.5l Turno III Sub Unidades # 4, 5, 9, 10.  
Gráfico Nº 6.3.6 Turno III Sub Unidades # 3, 8.  
Gráfico Nº 6.3.7 Turno III. Sub Unidades # 13, 14, 15.  
Gráfico Nº 6.3.8 Turno IV. Sub Unidades # 19, 20, 24, 25.  
Gráfico Nº 6.3.9 Turno IV. Sub Unidades # 30, 35. 




Gráfico Nº 6.3.11 Turno V. Sub Unidades # 37,39, 41. 
Gráfico Nº 6.3.12 Turno V. Sub Unidades # 36, 38, 40 
Gráfico Nº 6.3.13 Turno V. Sub Unidades # 42,43, 44. 45 
 
6.1.3  Elementos del cabezal de control de Riego 
 
Gráfico Nº 6.4 Cabezal de Control de Riego 
 
6.1.4. Red Matriz 
 
Gráfico Nº 6.5.1 Presiones Turno I 
Gráfico Nº 6.5.2 Presiones Turno II 
Gráfico Nº 6.5.3 Presiones Turno III 
Gráfico Nº 6.5.4 Presiones Turno IV 









Tabla Nº 6.3 





























1 10.4 10.40 9.57 7.95% 94.33% 0.79 6.60 13.50 2"
2 10.4 10.40 9.70 6.70% 94.95% 0.79 6.60 13.50 2"
6 10.9 11.19 9.84 12.04% 95.63% 1.06 8.89 14.00 2"
7 10.9 10.90 9.80 10.13% 95.39% 1.30 10.86 14.00 3"
11 11.4 11.40 9.53 16.41% 94.11% 1.45 12.17 14.50 3"
12 11.4 11.40 9.79 14.15% 95.35% 1.04 8.73 14.50 3"
16 10.4 10.40 9.27 10.87% 92.85% 0.90 7.57 13.50 2"
17 10.4 10.40 9.52 8.48% 94.06% 1.04 8.68 13.50 3"
18 10.4 10.40 9.51 8.58% 94.01% 1.02 8.54 13.50 3"
21 10.9 10.90 9.70 11.04% 94.92% 1.28 10.70 14.00 3"
22 10.4 10.40 9.58 7.85% 94.37% 0.93 7.81 13.50 2"
23 10.4 10.40 9.45 9.17% 93.71% 0.92 7.69 13.50 2"
26 10.4 10.40 9.65 7.25% 94.68% 0.79 6.57 13.50 2"
27 10.4 10.40 9.64 7.30% 94.65% 1.00 8.38 13.50 3"
28 10.4 10.40 9.63 7.38% 94.61% 0.97 8.10 13.50 3"
29 10.4 10.40 9.37 9.91% 93.33% 0.96 8.00 13.50 3"
31 10.9 10.90 9.25 15.18% 92.73% 1.27 10.67 14.00 3"
32 10.4 10.40 9.19 11.59% 92.48% 1.02 8.55 13.50 3"
3 10.4 10.40 9.68 6.92% 94.84% 1.04 8.75 13.50 3"
4 10.4 10.40 9.52 8.46% 94.07% 1.07 8.99 13.50 3"
5 10.4 10.42 9.13 12.37% 92.17% 0.99 8.32 13.50 3"
8 10.4 10.55 9.44 10.51% 93.70% 1.01 8.49 13.50 3"
9 10.4 10.56 9.60 9.15% 94.44% 1.03 8.66 13.50 3"
10 10.4 10.43 9.37 10.17% 93.33% 0.99 8.28 13.50 3"
13 10.4 10.40 9.13 12.18% 92.18% 0.81 6.82 13.50 2"
14 10.4 10.40 8.96 13.85% 91.31% 0.83 6.95 13.50 2"
15 11.0 11.00 9.10 17.23% 92.03% 0.74 6.21 14.10 2"
19 10.4 10.63 9.71 8.67% 94.97% 1.10 9.21 13.50 3"
20 11.0 11.00 10.15 7.69% 97.09% 1.16 9.73 14.10 3"
24 10.4 10.40 8.87 14.75% 90.85% 0.99 8.29 13.50 3"
25 10.9 10.90 9.28 14.89% 92.88% 0.91 7.65 14.00 2"
30 10.7 10.78 9.07 15.85% 91.86% 1.35 11.31 13.80 3"
33 10.4 10.40 9.35 10.09% 93.25% 0.99 8.29 13.50 3"
34 10.4 10.40 9.43 9.32% 93.63% 0.98 8.17 13.50 3"
35 10.9 10.90 9.31 14.59% 93.04% 1.09 9.13 14.00 3"
36 10.4 10.42 9.47 9.12% 93.84% 0.89 7.47 13.50 2"
37 10.4 10.40 9.36 10.04% 93.27% 0.88 7.37 13.50 2"
38 10.4 10.40 9.10 12.48% 92.02% 0.87 7.32 13.50 2"
39 10.7 10.70 9.42 11.94% 93.59% 0.93 7.81 13.80 2"
40 10.4 10.40 9.16 11.96% 92.29% 0.90 7.51 13.50 2"
41 10.4 10.40 9.09 12.61% 91.96% 0.95 7.93 13.50 2"
42 10.4 10.60 9.78 7.68% 95.34% 1.02 8.55 13.50 3"
43 10.4 10.45 9.56 8.52% 94.24% 0.86 7.22 13.50 2"
44 10.4 10.40 9.31 10.50% 93.03% 0.88 7.40 13.50 2"






















Las presiones mínimas y máxima a la salida del arco de riego es 10.40 y 11.40 mca  











































































Material : Fierro SCH 40
Øint.  : 202.70 mm = 202.70 x10 
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TUBERIA PVC Ø 200 mm UF-C-5
TUBERIA PVC Ø 160 mm UF C-5
TUBERIA PVC Ø 140 mm UF C-5
TUBERIA PVC Ø 110 mm UF C-5
TUBERIA PVC Ø 90 mm UF C-5
TUBERIA PVC Ø 75 mm UF C-5












TUBERIA PVC Ø 200 mm UF-C-5
TUBERIA PVC Ø 160 mm UF C-5
TUBERIA PVC Ø 140 mm UF C-5
TUBERIA PVC Ø 110 mm UF C-5
TUBERIA PVC Ø 90 mm UF C-5
TUBERIA PVC Ø 75 mm UF C-5







































































































































































































































































































































































































TUBERIA PVC Ø 200 mm UF-C-5
TUBERIA PVC Ø 160 mm UF C-5
TUBERIA PVC Ø 140 mm UF C-5
TUBERIA PVC Ø 110 mm UF C-5
TUBERIA PVC Ø 90 mm UF C-5
TUBERIA PVC Ø 75 mm UF C-5






















































































































































































TUBERIA PVC Ø 200 mm UF-C-5
TUBERIA PVC Ø 160 mm UF C-5
TUBERIA PVC Ø 140 mm UF C-5
TUBERIA PVC Ø 110 mm UF C-5
TUBERIA PVC Ø 90 mm UF C-5
TUBERIA PVC Ø 75 mm UF C-5
TUBERIA PVC Ø 250 mm UF C-5
TUBERIAS
H




































































































Del balance de oferta y demanda el máximo valor de las Necesidades totales 
del cultivo corresponde al mes de febrero y es igual a 5.97 mm día -1 para una 
evapotranspiración potencial de 4.96 mm día -1 y un coeficiente de cultivo de 1.00. La 
demanda total de agua por año para las 44.65 ha de cultivo son de 462,293.00 m3. 
 
De las presiones de las Sub Unidades de Riego: 
• La máxima variación corresponde a la válvula numero 15 en la Unidad de 
Riego III y es igual a 17.23% con una presión de entrada a la Sub Unidad 11.00 mca e 
igual a la máxima dentro de la Sub Unidad. La presión demandada en la unión de la 
red es de 14.10 mca. 
• La mínima uniformidad esta asociada a la válvula 24 en la unidad de riego IV y 
es igual a 90.85%, con una presión de entrada a la Sub Unidad de 10.40 mca y una  
mínima dentro de la Sub Unidad de 8.87 mca. La presión demandada en la unión de la 
red es de 13.50 mca. para alcanzar la presión se ha de contar con una válvula 
reguladora. 
• Con respecto a la agrupación de las Sub Unidades en Unidades de Riego; el 
área mayor y máximo caudal corresponde al Turno I con 9.39 ha y 78.64 l s-1, el área 
mínima y mínimo caudal al Turno de Riego III con 8.54 ha y 71.47 l s-1.  
 
Del esquema del cabezal de control de riego, los filtros primarios son 
hidrociclones siendo estos los de mayor pérdida de con 4.60 mca y los secundarios de 
anillas con un total de 10 Unidades cada uno, la máxima caída de presiones es de 
11.33 mca en el Turno I y la mínima de 9.55 mca en el Turno III la estructura es de 
Fierro SCH40 por lo cual el flujo se desplaza a velocidades cercanas a 2.4  m s-1.  
 
De los esquemas de presiones en la Red: 
• La altura máxima de bombeo es durante el  Turno III igual a 47.97 mca. y la 
mínima durante el Turno I con 44.69 mca.  
• La mínima presión se produce en la unión U-30 durante el Turno V igual a 
14.23 mca, con una velocidad en tubería igual a 1.305 m s-1. 
• La máxima presión se produce durante el riego del Turno III en la unión U-26 




• La presión máxima de salida del Cabezal de Control de Riego es 36.59 mca en 
el Turno III y la mínima es 30.54 mca en el Turno I, la primera adicionada  a la caída 
de presión el Cabezal de Control nos indica la presión de calibración de la válvula de 
alivio rápido de la bomba, por lo tanto la válvula hidráulica reguladora-sostenedora de 
presión ha de calibrarse a estos valores; la válvula hidráulica ha de cerrarse si 
aumenta la presión de 36.6 mca “Reguladora” debido a la falta de demanda, como 
consecuencia de válvulas cerradas en campo, por lo tanto ha de activarse la válvula 
de alivio, la válvula hidráulica ha de cerrarse si la presión baja de 30.5 mca 
“Sostenedora” debido a la sobre demanda a consecuencia de la apertura de la válvula 












En cuanto las necesidades hídricas del cultivo se determino que estas están 
totalmente satisfechas por la oferta de agua del pozo porque los resultados del 
balance de oferta y demanda son positivos durante los meses del año; lo que con lleva 
a un volumen excedente que puede ser aprovechado, este varía entre 75,958.00 m3 y 
157,456.00 m3 en los meses de febrero y Julio respectivamente. 
 
La tubería elegida de acuerdo a los resultados obtenidos a partir de una 
velocidad no mayor a 1.35 m/s fueron de un diámetro nominal de entre Ø 110mm y Ø 
1-1/2”.  
 
Se determino el caudal y la presión en cada Arco de Riego como consecuencia 
del análisis de presiones en la Sub Unidad de Riego. El caudal esta comprendido entre 
6.21 l s-1 a 12.17 l s-1 lo que nos indico que el sistema ha de contar con válvulas 
hidráulicas de 2” y 3”; del mismo análisis se concluyo que las presiones variaran entre 
13.50 mca y  14.50 mca; permitiendo estas obtener uniformidades de entre 90.85% y 
97.09%. Con la agrupación de las Sub Unidades y  con los caudales obtenidos, se 
determino el caudal en cada uno de los cinco Turno de Riego, siendo el mayor igual 
78.64 l s-1 y el menor a 71.47 l s-1.  
 
Se determino los elementos del Cabezal de Control de Riego encontrándose el 
número de filtros igual a 10 unidades, llegándose a esta conclusión después del 
análisis de los caudales de los Turnos de Riego, la calidad de agua y la capacidad de 
filtrado de cada elemento filtrante.  
 
En cuanto  a la caída de presión producida por los elementos del Cabezal de 
Control de Riego una máxima de 11.33 mca., encontrándose este después de un 
análisis de cada elemento que conforman dicho cabezal. Las presiones de Regulación 




respectivamente, encontrándose estos después del análisis de presiones en el 
Cabezal de control de riego 
 
La tubería elegida de acuerdo a los resultados de las presiones en la Red fueron 
de un Diámetro Nominal de entre Ø 250mm a Ø 75mm todos en Clase 5.0. 
 
El equipo de bombeo tipo sumergible asegura el suministro de agua al sistema, 
es la mejor opción por su bajo costo de operación y mantenimiento; siendo el punto de 
operación para su selección el de 75.9 l/s y 46.25 mca, para una Bomba PANELLI 
PROC. ITALIA  MODELO 230-REC-250/2_90 – 2900, girando a 2700 RPM, no ha de 
presentar problemas de cavitación ya que los impulsores estarán siempre por debajo 
de agua en el pozo. 
 
Se concluye que el Diseño Hidráulico del Sistema de Riego Tecnificado por 
Goteo es la correcta porque cumple las exigencias de presiones en la Red Matriz para 
cada Turno de Riego. Además de la uniformidad y variación de presión en las Sub 











Se recomienda seleccionar el material de la válvula hidráulica en el arco de 
riego con los valores obtenidos de la presión antes y después de la válvula.  
 
La instalación de válvulas de aire de simple efecto en los arcos de riego aguas  
abajo de la válvula reguladora de presión. La instalación de válvulas de aire de doble 
efecto en la red matriz distanciadas cada 300 metros, instalarlos en los arcos de riego 
antes de la válvula reguladora de presión en dirección al flujo de agua. 
 
La instalación de hidrantes o puntos de agua en la red para la aplicación de 
fertilizantes foliares. 
 
 Se recomienda elaborar el diseño del sistema de automatización de las válvulas 
de campo mediante un sistema de comandos hidráulicos o por medio de un sistema 
de terminal remoto de alta o baja frecuencia, para lo cual agenciarse de los valores de 
las presiones encontradas, para poder vencerlas usar galit o relay hidráulico con 
“resortes”. 
 
Se recomienda analizar la instalación de una batería de filtrado manual en medio 
del tendido de la línea matriz, para elevar la presión del equipo de bombeo 
incrementar la velocidad de giro del conjunto bomba-motor mediante el variador de 
frecuencia sin que alcance la potencia máxima del motor y analizar la presión en la 
válvula 45.  
 
Se recomienda elaborar el diseño del sistema de fertilización teniendo en 
cuenta los valores obtenidos de tiempo de riego y el que demora en recorrer una 
partícula de agua dentro de la Sub Unidad, los cuales nos deberán indicar la 
necesidad de un fertiducto o una estación centralizada de inyección en el cabezal de 
control de riego (la inyección a la red deberá realizarse después de los elementos 




bombas para inyección directa todas en acero inoxidable 316; para bajar el PH aplicar 
la inyección de ácidos al sistema con bomba búster y ventury. Para la disolución usar 
tanques de Polietileno de alta densidad con capacidades de 2500 litros, para el 
almacenamiento de 10,000 litros y para ácidos de 600 litros. 
 
Se recomienda analizar la viabilidad de una bomba con punto de operación de 
caudal igual a 25 m3 h-1 y altura dinámica total de 35 m operado en paralelo para suplir 
el caudal de retrolavado automático de los filtros de anillas los cuales se efectúan de 1 
en 1. Para lo cual ha de proyectarse un reservorio de dimensiones pequeñas para la 
decantación de sólidos y almacenamiento de agua. 
 
 Con respecto al Tiempo de Riego, se recomienda incrementarlo en coordinación 
con el responsable de campo teniendo en cuenta el tiempo de presurización  de la Sub 
Unidad y llevarlo a 2.5 horas en periodos de máxima demanda. 
 
 Se recomienda desarrollar un Software entorno “Visual” conectado a un 
“Programa de Dibujo”; y una plantilla de “hoja de calculo” para los cálculos hidráulicos. 
Con este se podría elaborarse la curvas de uniformidad o “eficiencia” de las Sub 
Unidades, partiendo del mínimo valor hallado para los finales de los lateral de riego en 
el diseño hidráulico de la Sub Unidad, calculando el balance de caudal en cada gotero 
y conservación de la energía en cada tramo del lateral de riego encontrándose de este 
modo “p/γ” + “z” (presiones piezometricas), para poder plotearlas considerar una 
discretización de un intervalo de 2.5 x 10-2. Esto ha de ayudar al ingeniero de campo 
para programar sobre presiones al momento de lavado de las mangueras y la tubería 
terciaria. 
 
 Se recomienda elaborar el análisis de los costos y presupuesto del Sistema de 
Riego dentro de la evaluación económica - financiera del proyecto considerando 2 
etapas, la primera comprendería la instalación de la Red de Tuberías, equipo de 
bombeo, una línea de manguera, y la mitad del equipo de filtrado, instalando después 
de dos años, la siguiente línea de manguera y la mitad faltante del sistema de filtrado 
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Anexo 10.1 Análisis de laboratorio y otros 





Anexo 10.1.2 Análisis de Agua 












Anexo 10.1.4 Datos metereológicos. 
Estación Fonagro - Periodo de Registro 2005-2007
2008 Ene. Feb. Mar. Abr. May. Jun. Jul. Ago. Sep. Oct. Nov. Dic.
Bulbo seco 26 - - - - - 20.5 - - - - -
Bulbo humedo 22 - - - - - 16.5 - - - - -
Máxima 26.5 - - - - - 20.7 - - - - -
Mínima 20 - - - - - 14.4 - - - - -
Humedad Realtiva Máxima 93 - - - - - 93 - - - - -
Huedad Realtiva Mínima 63 - - - - - 62 - - - - -
Viento 07 horas (m s
-1
) 1.5 - - - - - 1.7 - - - - -
Viento 13 horas (m s
-1
) 6 - - - - - 5.1 - - - - -
Viento 19 horas (m s
-1
) 2 - - - - - 2 - - - - -
Evaporación Bandeja 3.6 - - - - - 1.9 - - - - -
Nubosidad 6 - - - - - 6 - - - - -
Presipitación - - - - - - - - - - -
Horas de Sol 5.3 - - - - - 2.4 - - - - -
2007 Ene. Feb. Mar. Abr. May. Jun. Jul. Ago. Sep. Oct. Nov. Dic.
Bulbo seco 26.8 27.4 26.6 25.3 22.7 19 17.2 17.6 17.7 19.1 21.3 23.1
Bulbo humedo 22.3 22.6 22.4 21.1 18.6 16 14.8 14.9 15.1 16.1 17.6 19.3
Máxima 27.4 28.1 27.1 26.1 23.1 19.5 17.5 18.1 18.2 19.6 21.8 23.5
Mínima 20.4 20.3 20.2 18 14.8 13.2 13.8 12.9 13.8 13.6 15 16.9
Humedad Realtiva Máxima 93 93 94 93 95 95 94 94 94.8 96 96 96
Huedad Realtiva Mínima 61 59 64 62 61 69 74 71 74.4 68 64 64
Viento 07 horas (m s
-1
) 1.5 1.4 1.3 1.2 1.3 1.4 1.5 1.4 1.3 1.6 2 1.7
Viento 13 horas (m s
-1
) 5.7 5.6 5.2 4.6 4.3 4 4 5.2 4.8 5.5 7 6.6
Viento 19 horas (m s
-1
) 2.1 2.1 2.1 2.6 1.6 1.3 1.3 2 2.0 2.3 2.7 2.5
Evaporación Bandeja 4.7 5.2 4.3 4 2.9 1.8 1.5 2.2 1.8 3 3.1 3.5
Nubosidad 5 4 4 4 5 6 7 6 7 6 5 5
Presipitación
Horas de Sol 6.6 8.2 6.5 8.1 6.9 3.5 1.1 3.1 1.9 4.5 6.1 5.9
2006 Ene. Feb. Mar. Abr. May. Jun. Jul. Ago. Sep. Oct. Nov. Dic.
Bulbo seco 26.1 27.3 26.7 25.1 22.5 20.2 20.7 19.4 20.3 21.2 22.9 24.3
Bulbo humedo 22.4 23 22.8 21 18.8 16.7 17 16.7 16.9 17.5 18.8 20
Máxima 26.8 28 27.3 25.5 23.1 20.6 21 19.9 20.9 21.8 23.4 24.7
Mínima 19.7 20.9 19.7 17.1 13.9 15.1 15.2 15.1 15.2 15.9 16.6 18.4
Humedad Realtiva Máxima 93 93 94 94 97 95 93 93 93 93 92 92
Huedad Realtiva Mínima 69 62 64 63 64 65 64 71 65 63 60 91
Viento 07 horas (m s
-1
) 2 1 1.2 1.3 1.3 1.3 1 1.1 1 1.4 1.7 1.5
Viento 13 horas (m s
-1
) 6.8 6 5.2 5.1 4.9 4.9 5 4.8 6 5.9 6 5.2
Viento 19 horas (m s
-1
) 2.8 2 2.1 1.9 1.7 1.5 2 1.9 2 2.3 2.4 2.2
Evaporación Bandeja 4.9 4.8 4.9 4.1 2.8 1.9 2.5 2 2.6 2.8 3.7 4.5
Nubosidad 5 5 5 4 4 7 7 7 6 6 5 5
Presipitación
Horas de Sol 7 6.4 7.3 8.3 7 2.7 2.9 2.1 3.2 3.1 4.8 6.2
2005 Ene. Feb. Mar. Abr. May. Jun. Jul. Ago. Sep. Oct. Nov. Dic.
Bulbo seco 26.5 26.4 27 25.4 21.7 19.5 18.5 18.9 19.2 20.3 21.5 24.1
Bulbo humedo 22.2 22.1 22 20.9 18.1 16.4 15.8 15.9 16.1 16.8 18.1 20.5
Máxima 27 27.1 27.7 26 22.3 20.1 19 19.5 19.7 20.9 22 24.6
Mínima 19.8 19.8 19.2 17.3 14.5 14.5 14.2 14 14.5 13.6 14.4 17.5
Humedad Realtiva Máxima 92 93 93 95 95 94 91 93 90 92 93 92
Huedad Realtiva Mínima 60 61 55 59 64 67 74 69 67 64 67 66
Viento 07 horas (m s
-1
) 2 2 2 1.6 1.6 1.5 2 2 2.1 2 2 1.7
Viento 13 horas (m s
-1
) 5 6 5 4.9 5 4.7 5 6 7.1 6 6 6.2
Viento 19 horas (m s
-1
) 2 2.3 2 2.2 2.2 2 2.5 3 3.3 3 2 2.7
Evaporación Bandeja 4.8 4.5 5 2.9 2.8 2.3 2 2.5 2.8 3.7 3.8 4.3
Nubosidad 5 5.0 5 4 6 7 7 7 7 6 6 5.2
Presipitación
Horas de Sol 6.6 6.9 7.9 7.8 4.5 2.4 2.1 2.6 2.5 4 5.4 5.2
Promedios Ene. Feb. Mar. Abr. May. Jun. Jul. Ago. Sep. Oct. Nov. Dic.
Bulbo seco 26.5 27.0 26.8 25.3 22.3 19.6 18.8 18.6 19.1 20.2 21.9 23.8
Bulbo humedo 22.3 22.6 22.4 21 18.5 16.4 15.9 15.8 16 16.8 18.2 19.9
Máxima 27.1 27.7 27.4 25.9 22.8 20.1 19.2 19.2 19.6 20.8 22.4 24.3
Mínima 20 20.3 19.7 17.5 14.4 14.3 14.4 14 14.5 14.4 15.3 17.6
Humedad Realtiva Máxima 92.7 93 93.7 94 95.7 94.7 92.7 93.3 92.6 93.7 93.7 93.3
Huedad Realtiva Mínima 63.3 60.7 61 61.3 63 67 70.7 70.3 68.8 65 63.7 73.7
Viento 07 horas (m s
-1
) 1.8 1.5 1.5 1.4 1.4 1.4 1.5 1.5 1.5 1.7 1.9 1.6
Viento 13 horas (m s
-1
) 5.8 5.9 5.1 4.9 4.7 4.5 4.7 5.3 6 5.8 6.3 6
Viento 19 horas (m s
-1
) 2.3 2.1 2.1 2.2 1.8 1.6 1.9 2.3 2.4 2.5 2.4 2.5
Evaporación Bandeja 4.8 4.8 4.7 3.7 2.8 2 2 2.2 2.4 3.2 3.5 4.1
Nubosidad 5 4.7 4.7 4 5 6.7 7 6.7 6.7 6 5.3 5.1
Presipitación 0 0 0 0 0 0 0 0 0 0 0 0
Horas de Sol 6.7 7.2 7.2 8.1 6.1 2.9 2 2.6 2.5 3.9 5.4 5.8
 
 
Anexo 10.2 Planos de diseño 
 
Anexo 10.2.1 Diseño Hidráulico del sistema de riego 
Anexo 10.2.2. Detalles del Sistema de riego 
 
• Cabezal de Control de Riego 
• Arco de Riego 










CABEZAL DE CONTROL DE RIEGO


























1/25 ING. OMAR ELISEO
AREA: C1
44.65 Has.
CABEZAL DE CONTROL DE  RIEGO
BONIFACIO M.








1/25 ING. OMAR ELISEO
AREA: C2
44.65 Has.













ANCHO DE LA ZANJA = 0.50
DESFOGUE EN MATRIZ




































Anexo 10.3 Catálogos de equipos de riego 
 
• Manguera de Riego Eurodrip Eolos 15 mil 
• Manguera de Riego Eurodrip Eolos 23 mil 
• Manguera de Riego Streamline 12 mil 
• Datos y Curva Bomba Panelli 230 REC 250/02 
• Filtro Hidrociclon Jain 
• Filtro de Anilla Lama Senior 
• Válvula de retrolavado – válvula globo Lama 
• Válvula hidráulica Dorot 
• Tubos a presión NTP – ISO 4422 

































+ 0,38 x 4
Flow Equation
Constant "K" (ATM)
Coefficient " X "
X
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TECHNICAL MANUAL EURODRIPEOLOS 183
15mil - 23mm






























































































































































TECHNICAL MANUAL EURODRIPEOLOS GRANDE 267
Filtration Area 2mm  x No of Inlets
Flow Equation
Constant "K" (ATM)
Coefficient " X "
X
Q = K P

















































Descripción Precios € Código
1.240 5,5 6 0,039 22 Filtro Senior 2’’ · Anillas · Rosca B.S.P. Consultar FDS2
1.085 5,5 6 0,039 22 Filtro Senior 2’’ · Centrifugador anillas · Rosca B.S.P. Consultar FDC2
1.795 7,5 8 0,07 50 Filtro Senior 3’’ · Anillas · Vic Consultar FVD3
1.795 7,5 8 0,07 50 Filtro Senior 3’’ · Anillas · Rosca B.S.P. Consultar FDS3
1.640 7,5 8 0,07 43 Filtro Senior 3’’ · Centrifugador de anillas · Vic Consultar FVA3
1.640 7,5 8 0,07 43 Filtro Senior 3’’ · Centrifugador anillas · Rosca B.S.P. Consultar FDC3
Kit de limpieza automática 1’’ 220V. (Válvula, temporizador, transformador, solenoide y ltro) Consultar KL1C
kit de limpieza automática 1’’ Pilas (Válvula, programador, solenoide impulso y ltro) Consultar KL1MO
FILTROS SENIOR DE 2“ Y 3”
❘❏❑▼◆ ❖◗❚.T. - B.S.P. 340 mm.
Vic 320 mm.
Distintos tipos de roscas
Los ltros Senior 3” se pueden suministrar con 
los tres tipos de conexiones, mientras que los 
Senior 2” sólo están disponible con rosca NPT 
y BSP
❯❱❲❳ FDC2 FVD3 FDS3 FVA3 FDC3
1-10 Consultar Consultar Consultar Consultar Consultar Consultar
11-25 Consultar Consultar Consultar Consultar Consultar Consultar
26-50 Consultar Consultar Consultar Consultar Consultar Consultar




❨ ❩ ❬❭❪❫❴❪❵❛ ❜❪❝❞❝ ❡❵❢❵
SISTEMA
❣❤✐❥❦❧♠❧ fundamentalmente para su uso en sistemas automáticos de 
limpieza, pero además puede emplearse como válvula hidráulica de tres vías 
con capacidad de canalizar agua a dos sectores de riegos alternativamente.
Dispone de un testigo visible para indicar al usuario la función que desempeña. 
Su cuerpo es de tamaño reducido y permite el paso del agua a gran caudal. Recibe 
axialmente un eje de acero inoxidable encargado de guiar las maniobras principales de 
apertura y cierre así como el control de drenaje, en condiciones de limpieza de ltros, 
además de indicar al usuario la posición de trabajo en que se encuentra. 
Este eje soporta una membrana que es la responsable del control del paso 
de agua del circuito principal. Esta membrana adopta una forma especial de 
“Globo” que se adapta totalmente a la supercie de la tapa de cierre ayudando 
a conseguir el mayor caudal con la menor pérdida de carga.
Lleva en su extremo inferior una válvula de caucho vulcanizado en el propio eje, 
encargada de maniobrar las operaciones de evacuación de agua sucia al exterior. 
Todo el sistema se cierra con una tapa que se sujeta al cuerpo de la válvula 
con tornillos de acero inoxidable.
La maniobra de cierre se realiza en dos etapas bien diferenciadas; la primera 
rápida y la segunda a menor velocidad, logrando con ello evitar golpes de ariete 
en la red.
El sistema trabaja con bastante uniformidad, debido a que todos los 
movimientos de apertura y cierre se producen respecto al eje geométrico de la 
válvula, lo que garantiza que en ningún caso se encuentre sometida a esfuerzos 
hidráulicos que descompensen el sistema.
MATERIALES DE CONSTRUCCIÓN
♥♦❥♣qrs Acero fundido
Membrana: Caucho sintético nitrilo 62º Shore
Eje: Acero Inoxidable
Válvula del eje: Caucho vulcanizado
Tapadera: Poliamida reforzada con bra de vidrio en modelos 2” y 3” y acero 
fundido en modelo 4”.
TRATAMIENTO SUPERFICIAL
t❥♠❤❧✉✈❥ fosfatado e impregnación base y pintado por proyección 
electrostática de pintura en polvo epoxy poliéster.
PRESIONES
✇♣❥✐❤①✉ ②③④❤②❧s 10 kg/cm²
Presión mínima de trabajo: 1 kg/cm²




Descripción Precios € Código
Principal Drenaje
50 26 8 10 2x2x2 básica conexión 2" rosca (sin equipar) Consultar VG22
60 26 8 10 3x2x3 Globo básica conexión Vic (sin equipar) Consultar VG32
150 50 17 32 4 x 3|4  x 4 Globo básica conexión Vic (sin equipar) Consultar VN44
50 26 8 10 2 x 2 x 2 Globo conexión rosca, equipada con solenoide 24V AC N.C. Consultar VC22
60 26 8 10 3 x 2 x 3 Globo conexión Vic, equipada con solenoide 24V AC N.C. Consultar VC32







This graph provides a guide, based on flow rate and pressure, for the proper selection of valve size.
* Non - Integral Solenoid
* FOR NON-RETURN FEATURE, PLEASE ADD N - E/D2-N




psi      mwc
gpm
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INTEGRAL 2-WAY ELECTRIC CONTROL (DOROT SOLENOID)
INTEGRAL 3-WAY ELECTRIC CONTROL (GEMSOL SOLENOID)
THROTTLING + 2-WAY ELECTRIC CONTROL DOROT SOL.
































This control device admits pressure into the control chamber,
closing the valve, or relieves pressure to the atmosphere,
fully opens the valve.
1   3-WAY CONTROL
PRINCIPLE OF OPERATION
VALVE OPENEDVALVE CLOSED
A solenoid operator plugs the control chamber outlet.
A permanent connection from the upstream to the control
chamber ensures line pressure in the chamber and thus
valve closure. Energizing the solenoid operator causes the
control chamber to drain to downstream, opening the valve.
2   2-WAY ELECTRIC CONTROL
VALVE CLOSED
DE - ENERGIZED
Example:  l ine pressure 28m (40 psi), f low rate 23 m3 /h (100 gpm), appropriate valve = model 75-2"
The intersection point of the two lines marks the appropriate valve size.
Locate the flow rate on the horizontal axis and draw a line upwards.











MODEL 75      SIZES
MODEL 75      SIZES
MODEL 95/96 SIZES
MODEL 96      SIZE
-   80 m (115 psi)
- 100 m (145 psi)
-   80 m (115 psi)
- 100 m (145 psi)
"
1 "

















MODEL 75: 30% GLASS REINFORCED POLYAMIDE MODELS 95, 96: uPVC









BS 4346.1/ASTM D2467/AS 1477
ISO 727, DIN 8063.




VOLTAGE 24VAC 50HZ, OTHERS ON REQUEST
INRUSH CURRENT 1.1A, HOLDING 0.66A
VOLTAGE 24VAC, 50HZ/60HZ, OTHERS ON REQUEST
INRUSH CURRENT 0.3 A, HOLDING 0.15A
THE STANDARD COIL IS 24 VAC, 50HZ. OTHERS ON REQUEST
































































3-WAY CONTROL MODEL 75, 95, 96
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2-WAY ELECTRIC CONTROL-MODEL 75
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         Anexo 10.4 Cálculos justificatorios 
         Anexo 10.4.1 Evapotranspiración del Cultivo de Referencia Eto 
ENE FEB MAR ABR MAY JUN JUL AGO SEP OCT NOV DIC
DATOS
TMAX [º C] 27.4 28.0 27.8 26.2 23.5 20.9 20.5 20.0 20.5 22.0 23.3 25.3
TMIN [º C] 19.4 20.2 19.2 17.0 13.9 13.3 13.3 13.6 14.0 14.0 15.4 16.9
UZ [m s
-1
] 5.8 5.9 5.1 4.9 4.7 4.5 4.7 5.3 6.0 5.8 6.3 6.0
HRMAX [%] 92.7 93.0 93.7 94.0 95.7 94.7 92.7 93.3 92.6 93.7 93.7 93.3
HRMIN [%] 63.3 60.7 61.0 61.3 63.0 67.0 70.7 70.3 68.8 65.0 63.7 73.7
n [horas/día] 6.7 7.2 7.2 8.1 6.1 2.9 2.0 2.6 2.5 3.9 5.4 5.8
Cálculo de los parametros metereologicos
TMEDIA [º C] 23.4 24.1 23.5 21.6 18.7 17.1 16.9 16.8 17.3 18.0 19.4 21.1
U2 [m s
-1
] 4.3 4.4 3.8 3.7 3.5 3.4 3.5 4 4.5 4.3 4.7 4.5
∆ [kPa ºC
-1
] 0.174 0.180 0.174 0.158 0.135 0.123 0.122 0.121 0.125 0.130 0.140 0.154
λ [MJ ºkg
-1
] 2.45 2.44 2.45 2.45 2.46 2.46 2.46 2.46 2.46 2.46 2.46 2.45
P [kPa] 100.7 100.7 100.7 100.7 100.7 100.7 100.7 100.7 100.7 100.7 100.7 100.7
γ [] 0.067 0.067 0.067 0.067 0.067 0.067 0.067 0.067 0.067 0.067 0.067 0.067
Calculo del deficit de presión de vapor
e
0
(TMAX) [kPa] 3.650 3.780 3.736 3.401 2.896 2.472 2.412 2.338 2.412 2.644 2.861 3.225
e
0
(TMIN) [kPa] 2.253 2.367 2.225 1.938 1.588 1.527 1.527 1.558 1.599 1.599 1.75 1.925
es [kPa] 2.952 3.074 2.981 2.67 2.242 2 1.97 1.948 2.006 2.122 2.306 2.575
ea [kPa] 2.199 2.248 2.182 1.953 1.672 1.551 1.56 1.549 1.57 1.608 1.731 2.086
es-ea [kPa] 0.753 0.826 0.799 0.717 0.57 0.449 0.41 0.399 0.436 0.514 0.575 0.489
Calculo de la radiación
Latitud [º] -13.46 -13.46 -13.46 -13.46 -13.46 -13.46 -13.46 -13.46 -13.46 -13.46 -13.46 -13.46
ϕ [Rad] -0.230 -0.230 -0.230 -0.230 -0.230 -0.230 -0.230 -0.230 -0.230 -0.230 -0.230 -0.230
M [] 1 2 3 4 5 6 7 8 9 10 11 12
D [] 15 15 15 15 15 15 15 15 15 15 15 15
J [] 15 46 74 105 135 166 196 227 258 288 319 349
dr 1.032 1.023 1.01 0.992 0.977 0.968 0.968 0.976 0.991 1.008 1.023 1.032
δ -0.370 -0.230 -0.047 0.166 0.329 0.407 0.375 0.239 0.037 -0.169 -0.335 -0.407
ωs 1.662 1.626 1.582 1.532 1.491 1.47 1.479 1.514 1.562 1.611 1.652 1.672
Ra 40.7 39.8 37.6 33.7 29.9 27.9 28.6 31.8 35.8 38.7 40.2 40.7
N 12.7 12.4 12.1 11.7 11.4 11.2 11.3 11.6 11.9 12.3 12.6 12.8
Rs 20.9 21.5 20.6 20.1 15.5 10.6 9.7 11.5 12.7 15.8 18.7 19.4
Rso 30.6 29.9 28.2 25.3 22.5 21 21.5 23.9 26.9 29.1 30.2 30.6
Rns 16.1 16.6 15.9 15.5 11.9 8.2 7.5 8.9 9.8 12.2 14.4 14.9
Tmax,K 300.6 301.2 301.0 299.4 296.7 294.1 293.7 293.2 293.7 295.2 296.5 298.5
Tmin,K 292.6 293.4 292.4 290.2 287.1 286.5 286.5 286.8 287.2 287.2 288.6 290.1
Tmedia,K 296.6 297.3 296.7 294.8 291.9 290.3 290.1 290 290.5 291.2 292.6 294.3
Rnl 2.9 3.1 3.2 3.9 3.3 1.9 1.5 1.7 1.7 2.2 2.7 2.6
Rn 13.2 13.5 12.7 11.6 8.6 6.3 6 7.2 8.1 10 11.7 12.3





] 0.32 0.10 -0.08 -0.27 -0.41 -0.22 -0.03 -0.01 0.07 0.10 0.20 0.24
Eto [mm día
-1









Altura a la cual se ha medido 10 m
P0 101.3 kPa
α1 0.0065 K m
-1
Z0 0 m
g 9.807 m s
-2









Dia del mes 15
Año: 2009 "No Bisisesto"















Anexo 10.4.2  Coeficientes del Gotero 
 
Caudal Nominal x emisor 0.80   lph
Presion Maxima Trabajo 1.80   bar
Exponente "x" (Atm) 0.49   
Coeficiente "K" (Atm) 0.79   









2.00 1.97 20.39 1.10
1.80 1.78 18.35 1.05
1.60 1.58 16.31 0.99
1.40 1.38 14.27 0.93
1.20 1.18 12.23 0.86
1.00 0.99 10.19 0.78
0.80 0.79 8.16 0.70
0.60 0.59 6.12 0.61
0.40 0.39 4.08 0.50
0.20 0.20 2.04 0.36




COEFICIENTESØ exterior 16.85 mm
espesor 0.38 mm
Ø interior 16.10 mm
Clase 15 mil
Esp. Emiso 0.30 m




 EMISOR EN mca
Cultivo
Espaciamiento 
entre 1.80           x 0.30    m
Espaciamiento 
entre Plantas 1.80           x 0.30    m
# lat/hiler_planta 2.00       
# emis/planta 2.00       
Caudal Trabajo x emisor @1 bar 0.79       lph
Precipitacion 2.93       mm/hr
Demanda Maxima 4.97       mm
Tiempo de Riego 1.70       h
Caudal x ha 29.26     
Caudal x ha 8.13       lps/ha
DATOS DE ENTRADA
Esparrago
















Anexo 10.4.3. Calculo del factor f y datos para cálculos hidráulicos 
 
Anexo. 10.4.3.1 Cálculo del factor f mediante un proceso Iterativo, “Buscar Objetivo” 
de Microsoft® Office Excel 2003 
 
Grafica de la función de colebrook white  
 
“La raíz de la función siempre es única” 
 
Calculo del factor “f” mediante Buscar Objetivo de Microsoft® Office ExceL 2003; búsqueda 
lineal simple, se conjetura sobre el lado positivo o negativo del valor en la celda de origen (“Para 
cambiar la celda:”). Para lo cual se supone inicialmente y se vuelve a calcular con la fórmula. La 
suposición trae el resultado de la fórmula más próximo al resultado objetivo (“Con el Valor:”) en la 
dirección (positiva o negativa). Si ninguna dirección se acerca al valor objetivo; se hace nuevas 
suposiciones alejándose de la celda de origen. Una vez determina la dirección, se utiliza un proceso 
iterativo en el que la celda de origen se incrementa o disminuye a diferentes velocidades hasta que se 
alcanza el valor objetivo. 
 
2.0
0 == inicff (Dos veces el valor máximo valor que toma f en el diagrama de moody para 
flujo turbulento) 
Una vez determinada la dirección:  ....2,1,0=n  







fF n  
































F n   
00001.0
1 =→〈−+ eeff nn  
 




Casillero 1 Función F(f) 
Casillero 2 Función cuyo valor 
F(f)=0 
Casillero 3 Dominio de la 
función  f 
Datos 



























































Para un bloque de filas mediante una macro Con la función Objetivo de Microsoft® 
Office ExceL 2003 







Dim i As Long 
For i = 41 To Cells(Rows.Count, 1).End(xlUp).Row 





For i = 41  (Indica la posición de la fila inicial para ejecutar los calculos) 
Cells(Rows.Count, 1).End(xlUp).Row (Hasta la fila que tenga información en la columna 1 
“A”) 
Cells(i, 3).GoalSeek (Columna 3 “C” formulada F(f) Flujo  laminar o turbulento) 
Cells(i, 4).Value, (Columna 4 ”D” de la function F(f) = 0  
Cells(i, 2) (columna 3 “B” indica el valor inicial en la búsqueda del objetivo f0 = fsumilla = 
0.2)→F(0.2)  
 
10.4.3.2. Creación de base de datos en el entorno Autocad Civil 3D procedimiento 
- Establecer el modelo digital del terreno construyendo la superficie con los datos de 
“puntos” obtenidos de la estación total en el levantamiento topográfico. 
- Crear la Sub Unidad y la Topología de la Red Matriz sobre la superficie creada. 
- Para la Sub Unidad. 
- Crear un “objeto de punto”, etiquetarlo y asignarlo a la planimetría de la Sub. Unidad para 
obtener las coordenadas x, y. Para obtener la coordenada “z”, asignar la elevación al “objeto 
de punto” mediante Elevations from Surface con el comando 
_AeccFeatureElevsFromSurf 
- Crear una tabla dinámica con los datos Etiqueta, x, y, z. 
- Exportar los datos a un archivo Autodesk Spatial Data File (*.sdf) 
- Convertir el archivo Autodesk Spatial Data File a uno de base de daos de Microsoft® Office 
Excel 2003 (*.dbf) y acceder a las coordenadas x, y, z del “objeto(s) de punto(s)” creados. 
- Proceder con la misma metodología en la red matriz 
Paso 2 Codificar la 
macro  
Obs. Alt+F11 para 
acceder al editor 
 
Paso 1 Definir 






Anexo 10.4.4 Selección del Diámetro de la Manguera de Riego 
emisor CAUD. CAUD. DIAM. LONG. LONG. VEL. Tiem. REG. f hf hk Dz DESNIVEL PERDIDA PRESION
# z (q) ACUM. INT.  ACUM. Re SEGÚN TOTAL h
msnm (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re critico (mca) (mca) m (m) (m) (mca)
301 22.084 8.750
300 22.081 7.294E-01 0.73 16.10 0.30 90.00 9.953E-04 5.02 16.67 LAM. 3.84 3.611E-06 5.049E-09 2.957E-03 8.84E-01 2.960E-03 8.753
299 22.078 7.296E-01 1.46 16.10 0.30 89.70 1.99E-03 2.51 33.35 LAM. 1.92 7.22E-06 2.02E-08 2.957E-03 8.81E-01 2.964E-03 8.756
290 22.051 7.306E-01 8.03 16.10 0.30 87.00 1.10E-02 0.46 183.57 LAM. 0.35 3.98E-05 6.12E-07 2.957E-03 8.54E-01 2.997E-03 8.783
280 22.022 7.319E-01 15.34 16.10 0.30 84.00 2.09E-02 0.24 350.74 LAM. 0.18 7.60E-05 2.23E-06 2.957E-03 8.25E-01 3.035E-03 8.813
270 21.992 7.331E-01 22.67 16.10 0.30 81.00 3.09E-02 0.16 518.20 LAM. 0.12 1.12E-04 4.88E-06 2.957E-03 7.95E-01 3.074E-03 8.844
260 21.963 7.344E-01 30.01 16.10 0.30 78.00 4.09E-02 0.12 685.94 LAM. 0.09 1.49E-04 8.54E-06 2.957E-03 7.66E-01 3.114E-03 8.874
250 21.933 7.356E-01 37.36 16.10 0.30 75.00 5.10E-02 0.10 853.97 LAM. 0.07 1.85E-04 1.32E-05 2.957E-03 7.36E-01 3.155E-03 8.906
240 21.904 7.369E-01 44.72 16.10 0.30 72.00 6.10E-02 0.08 1022.29 LAM. 0.06 2.21E-04 1.90E-05 2.957E-03 7.07E-01 3.197E-03 8.938
230 21.874 7.382E-01 52.10 16.10 0.30 69.00 7.11E-02 0.07 1190.90 LAM. 0.05 2.58E-04 2.58E-05 2.957E-03 6.77E-01 3.240E-03 8.970
220 21.844 7.395E-01 59.49 16.10 0.30 66.00 8.12E-02 0.06 1359.82 LAM. 0.05 2.94E-04 3.36E-05 2.957E-03 6.48E-01 3.285E-03 9.002
210 21.815 7.409E-01 66.89 16.10 0.30 63.00 9.13E-02 0.05 1529.04 LAM. 0.04 3.31E-04 4.25E-05 2.957E-03 6.18E-01 3.330E-03 9.036
200 21.785 7.422E-01 74.31 16.10 0.30 60.00 1.01E-01 0.05 1698.56 LAM. 0.04 3.68E-04 5.24E-05 2.957E-03 5.88E-01 3.377E-03 9.069
190 21.756 7.436E-01 81.74 16.10 0.30 57.00 1.12E-01 0.04 1868.40 LAM. 0.03 4.05E-04 6.34E-05 2.957E-03 5.59E-01 3.425E-03 9.103
180 21.726 7.450E-01 89.18 16.10 0.30 54.00 1.22E-01 0.04 2038.54 TURB. 0.05 6.92E-04 7.55E-05 2.957E-03 5.29E-01 3.724E-03 9.138
170 21.697 7.465E-01 96.64 16.10 0.30 51.00 1.32E-01 0.04 2209.03 TURB. 0.05 7.92E-04 8.86E-05 2.957E-03 5.00E-01 3.837E-03 9.176
160 21.667 7.480E-01 104.11 16.10 0.30 48.00 1.42E-01 0.04 2379.86 TURB. 0.05 8.98E-04 1.03E-04 2.957E-03 4.70E-01 3.957E-03 9.215
150 21.638 7.496E-01 111.60 16.10 0.30 45.00 1.52E-01 0.03 2551.05 TURB. 0.05 1.01E-03 1.18E-04 2.957E-03 4.41E-01 4.084E-03 9.256
140 21.608 7.513E-01 119.10 16.10 0.30 42.00 1.63E-01 0.03 2722.61 TURB. 0.04 1.13E-03 1.35E-04 2.957E-03 4.11E-01 4.218E-03 9.297
130 21.578 7.530E-01 126.63 16.10 0.30 39.00 1.73E-01 0.03 2894.56 TURB. 0.04 1.25E-03 1.52E-04 2.957E-03 3.81E-01 4.358E-03 9.340
120 21.549 7.547E-01 134.17 16.10 0.30 36.00 1.83E-01 0.03 3066.89 TURB. 0.04 1.38E-03 1.71E-04 2.957E-03 3.52E-01 4.506E-03 9.384
110 21.519 7.565E-01 141.72 16.10 0.30 33.00 1.93E-01 0.03 3239.64 TURB. 0.04 1.51E-03 1.91E-04 2.957E-03 3.22E-01 4.660E-03 9.430
100 21.490 7.584E-01 149.30 16.10 0.30 30.00 2.04E-01 0.02 3412.80 TURB. 0.04 1.65E-03 2.12E-04 2.957E-03 2.93E-01 4.821E-03 9.478
90 21.460 7.603E-01 156.89 16.10 0.30 27.00 2.14E-01 0.02 3586.40 TURB. 0.04 1.80E-03 2.34E-04 2.957E-03 2.63E-01 4.988E-03 9.527
80 21.431 7.623E-01 164.51 16.10 0.30 24.00 2.24E-01 0.02 3760.44 TURB. 0.04 1.95E-03 2.57E-04 2.957E-03 2.34E-01 5.163E-03 9.578
70 21.401 7.643E-01 172.14 16.10 0.30 21.00 2.35E-01 0.02 3934.94 TURB. 0.04 2.11E-03 2.81E-04 2.957E-03 2.04E-01 5.344E-03 9.630
60 21.371 7.664E-01 179.79 16.10 0.30 18.00 2.45E-01 0.02 4109.92 TURB. 0.04 2.27E-03 3.07E-04 2.957E-03 1.74E-01 5.531E-03 9.685
50 21.342 7.686E-01 187.47 16.10 0.30 15.00 2.56E-01 0.02 4285.39 TURB. 0.04 2.44E-03 3.33E-04 2.957E-03 1.45E-01 5.726E-03 9.741
40 21.312 7.708E-01 195.17 16.10 0.30 12.00 2.66E-01 0.02 4461.36 TURB. 0.04 2.61E-03 3.61E-04 2.957E-03 1.15E-01 5.928E-03 9.800
30 21.283 7.732E-01 202.89 16.10 0.30 9.00 2.77E-01 0.02 4637.86 TURB. 0.04 2.79E-03 3.91E-04 2.957E-03 8.58E-02 6.136E-03 9.860
20 21.253 7.755E-01 210.63 16.10 0.30 6.00 2.87E-01 0.02 4814.89 TURB. 0.04 2.97E-03 4.21E-04 2.957E-03 5.62E-02 6.351E-03 9.923
10 21.224 7.780E-01 218.40 16.10 0.30 3.00 2.98E-01 0.02 4992.48 TURB. 0.04 3.16E-03 4.53E-04 2.957E-03 2.66E-02 6.573E-03 9.987
3 21.203 7.798E-01 223.86 16.10 0.30 0.90 3.05E-01 0.02 5117.14 TURB. 0.04 3.30E-03 4.75E-04 2.957E-03 5.95E-03 6.732E-03 10.034
2 21.200 7.800E-01 224.64 16.10 0.30 0.60 3.07E-01 0.02 5134.97 TURB. 0.04 3.32E-03 4.79E-04 2.957E-03 2.99E-03 6.756E-03 10.041
1 21.197 7.803E-01 225.42 16.10 0.30 0.30 3.076E-01 0.02 5152.81 TURB. 0.04 3.34E-03 4.82E-04 2.957E-03 3.32E-05 6.779E-03 10.047




emisor CAUD. CAUD. DIAM. LONG. LONG. VEL. Tiem. REG. f hf hk Dz DESNIVEL PERDIDA PRESION
# z (q) ACUM. INT.  ACUM. Re SEGÚN TOTAL h
msnm (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re critico (mca) (mca) m (m) (m) (mca)
301 22.084 8.750
300 22.081 7.506E-01 0.75 11.80 0.30 90.00 1.907E-03 2.62 23.41 LAM. 2.73 1.288E-05 1.853E-08 2.957E-03 8.84E-01 2.969E-03 8.753
299 22.078 7.507E-01 1.50 11.80 0.30 89.70 3.81E-03 1.31 46.82 LAM. 1.37 2.58E-05 7.41E-08 2.957E-03 8.81E-01 2.982E-03 8.756
290 22.051 7.518E-01 8.26 11.80 0.30 87.00 2.10E-02 0.24 257.73 LAM. 0.25 1.42E-04 2.25E-06 2.957E-03 8.54E-01 3.101E-03 8.783
280 22.022 7.531E-01 15.79 11.80 0.30 84.00 4.01E-02 0.12 492.44 LAM. 0.13 2.71E-04 8.20E-06 2.957E-03 8.25E-01 3.236E-03 8.815
270 21.992 7.545E-01 23.33 11.80 0.30 81.00 5.93E-02 0.08 727.57 LAM. 0.09 4.00E-04 1.79E-05 2.957E-03 7.95E-01 3.375E-03 8.848
260 21.963 7.559E-01 30.88 11.80 0.30 78.00 7.84E-02 0.06 963.13 LAM. 0.07 5.30E-04 3.14E-05 2.957E-03 7.66E-01 3.518E-03 8.883
250 21.933 7.574E-01 38.45 11.80 0.30 75.00 9.77E-02 0.05 1199.14 LAM. 0.05 6.60E-04 4.86E-05 2.957E-03 7.36E-01 3.665E-03 8.919
100 21.490 7.979E-01 154.56 11.80 0.30 30.00 3.93E-01 0.01 4820.46 TURB. 0.04 7.57E-03 7.86E-04 2.957E-03 2.93E-01 1.132E-02 9.949
90 21.460 8.024E-01 162.56 11.80 0.30 27.00 4.13E-01 0.01 5070.07 TURB. 0.04 8.26E-03 8.69E-04 2.957E-03 2.63E-01 1.209E-02 10.066
80 21.431 8.071E-01 170.61 11.80 0.30 24.00 4.33E-01 0.01 5321.13 TURB. 0.04 8.97E-03 9.57E-04 2.957E-03 2.34E-01 1.289E-02 10.192
70 21.401 8.122E-01 178.71 11.80 0.30 21.00 4.54E-01 0.01 5573.72 TURB. 0.04 9.72E-03 1.05E-03 2.957E-03 2.04E-01 1.373E-02 10.325
60 21.371 8.175E-01 186.86 11.80 0.30 18.00 4.75E-01 0.01 5827.93 TURB. 0.04 1.05E-02 1.15E-03 2.957E-03 1.74E-01 1.460E-02 10.467
50 21.342 8.231E-01 195.06 11.80 0.30 15.00 4.95E-01 0.01 6083.85 TURB. 0.04 1.13E-02 1.25E-03 2.957E-03 1.45E-01 1.551E-02 10.618
40 21.312 8.290E-01 203.33 11.80 0.30 12.00 5.16E-01 0.01 6341.57 TURB. 0.04 1.21E-02 1.36E-03 2.957E-03 1.15E-01 1.645E-02 10.778
30 21.283 8.352E-01 211.65 11.80 0.30 9.00 5.38E-01 0.01 6601.18 TURB. 0.03 1.30E-02 1.47E-03 2.957E-03 8.58E-02 1.744E-02 10.948
20 21.253 8.418E-01 220.04 11.80 0.30 6.00 5.59E-01 0.01 6862.79 TURB. 0.03 1.39E-02 1.59E-03 2.957E-03 5.62E-02 1.846E-02 11.128
10 21.224 8.486E-01 228.49 11.80 0.30 3.00 5.80E-01 0.01 7126.49 TURB. 0.03 1.48E-02 1.72E-03 2.957E-03 2.66E-02 1.952E-02 11.319
3 21.203 8.536E-01 234.45 11.80 0.30 0.90 5.96E-01 0.01 7312.38 TURB. 0.03 1.55E-02 1.81E-03 2.957E-03 5.95E-03 2.028E-02 11.458
2 21.200 8.543E-01 235.31 11.80 0.30 0.60 5.98E-01 0.01 7339.03 TURB. 0.03 1.56E-02 1.82E-03 2.957E-03 2.99E-03 2.040E-02 11.479
1 21.197 8.551E-01 236.16 11.80 0.30 0.30 5.999E-01 0.01 7365.70 TURB. 0.03 1.57E-02 1.83E-03 2.957E-03 3.32E-05 2.051E-02 11.499




emisor CAUD. CAUD. DIAM. LONG. LONG. VEL. Tiem. REG. f hf hk Dz DESNIVEL PERDIDA PRESION
# z (q) ACUM. INT.  ACUM. Re SEGÚN TOTAL h
msnm (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re critico (mca) (mca) m (m) (m) (mca)
301 22.084 8.750
300 22.081 7.294E-01 0.73 22.20 0.30 90.00 5.235E-04 9.55 12.09 LAM. 5.29 9.989E-07 1.397E-09 2.957E-03 8.84E-01 2.958E-03 8.753
299 22.078 7.296E-01 1.46 22.20 0.30 89.70 1.05E-03 4.78 24.19 LAM. 2.65 2.00E-06 5.59E-09 2.957E-03 8.81E-01 2.959E-03 8.756
290 22.051 7.306E-01 8.03 22.20 0.30 87.00 5.76E-03 0.87 133.13 LAM. 0.48 1.10E-05 1.69E-07 2.957E-03 8.54E-01 2.968E-03 8.783
280 22.022 7.319E-01 15.34 22.20 0.30 84.00 1.10E-02 0.45 254.36 LAM. 0.25 2.10E-05 6.18E-07 2.957E-03 8.25E-01 2.978E-03 8.812
270 21.992 7.331E-01 22.67 22.20 0.30 81.00 1.63E-02 0.31 375.80 LAM. 0.17 3.10E-05 1.35E-06 2.957E-03 7.95E-01 2.989E-03 8.842
260 21.963 7.343E-01 30.01 22.20 0.30 78.00 2.15E-02 0.23 497.44 LAM. 0.13 4.11E-05 2.36E-06 2.957E-03 7.66E-01 3.000E-03 8.872
250 21.933 7.355E-01 37.36 22.20 0.30 75.00 2.68E-02 0.19 619.28 LAM. 0.10 5.12E-05 3.66E-06 2.957E-03 7.36E-01 3.011E-03 8.902
100 21.490 7.543E-01 149.08 22.20 0.30 30.00 1.07E-01 0.05 2471.46 TURB. 0.05 3.65E-04 5.83E-05 2.957E-03 2.93E-01 3.380E-03 9.373
90 21.460 7.557E-01 156.63 22.20 0.30 27.00 1.12E-01 0.04 2596.63 TURB. 0.05 3.96E-04 6.44E-05 2.957E-03 2.63E-01 3.417E-03 9.407
80 21.431 7.570E-01 164.20 22.20 0.30 24.00 1.18E-01 0.04 2722.03 TURB. 0.04 4.29E-04 7.08E-05 2.957E-03 2.34E-01 3.457E-03 9.442
70 21.401 7.584E-01 171.77 22.20 0.30 21.00 1.23E-01 0.04 2847.65 TURB. 0.04 4.63E-04 7.74E-05 2.957E-03 2.04E-01 3.497E-03 9.477
60 21.371 7.597E-01 179.36 22.20 0.30 18.00 1.29E-01 0.04 2973.50 TURB. 0.04 4.99E-04 8.44E-05 2.957E-03 1.74E-01 3.540E-03 9.512
50 21.342 7.611E-01 186.97 22.20 0.30 15.00 1.34E-01 0.04 3099.57 TURB. 0.04 5.35E-04 9.18E-05 2.957E-03 1.45E-01 3.583E-03 9.547
40 21.312 7.625E-01 194.59 22.20 0.30 12.00 1.40E-01 0.04 3225.88 TURB. 0.04 5.72E-04 9.94E-05 2.957E-03 1.15E-01 3.628E-03 9.584
30 21.283 7.640E-01 202.22 22.20 0.30 9.00 1.45E-01 0.03 3352.43 TURB. 0.04 6.11E-04 1.07E-04 2.957E-03 8.58E-02 3.675E-03 9.620
20 21.253 7.654E-01 209.87 22.20 0.30 6.00 1.51E-01 0.03 3479.21 TURB. 0.04 6.51E-04 1.16E-04 2.957E-03 5.62E-02 3.723E-03 9.657
10 21.224 7.669E-01 217.53 22.20 0.30 3.00 1.56E-01 0.03 3606.23 TURB. 0.04 6.92E-04 1.24E-04 2.957E-03 2.66E-02 3.772E-03 9.695
3 21.203 7.679E-01 222.90 22.20 0.30 0.90 1.60E-01 0.03 3695.29 TURB. 0.04 7.21E-04 1.30E-04 2.957E-03 5.95E-03 3.808E-03 9.721
2 21.200 7.680E-01 223.67 22.20 0.30 0.60 1.61E-01 0.03 3708.02 TURB. 0.04 7.25E-04 1.31E-04 2.957E-03 2.99E-03 3.813E-03 9.725
1 21.197 7.682E-01 224.44 22.20 0.30 0.30 1.611E-01 0.03 3720.76 TURB. 0.04 7.30E-04 1.32E-04 2.957E-03 3.32E-05 3.818E-03 9.729
∆z = ∆V* = -1.322E-03 mca ∆P* = 0.977 mca ∑ 59.78 7.867E-02 1.312E-02 8.870E-01
Coord.
 
Anexo 10.4.5 Cálculo Hidráulico de la Sub. Unidades de Riego. 
 
Sub. Unidad de Riego # 1 
 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
190 373462.034 8500110.870 25.288 56.969
190 189 T-189 373462.034 8500111.170 25.288 0.790 0.790 16.100 0.300 56.669 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 2.422E-04
189 188 T-188 373462.034 8500111.470 25.287 0.790 1.580 16.100 0.300 56.369 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 2.422E-04
188 187 T-187 373462.034 8500111.770 25.287 0.790 2.370 16.100 0.300 56.069 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 2.422E-04
181 180 T-180 373462.034 8500113.870 25.285 0.790 7.900 16.100 0.300 53.969 1.078E-02 0.464 180.587 LAM. LAM. 0.354 3.911E-05 5.922E-07 2.422E-04
161 160 T-160 373462.034 8500119.870 25.281 0.790 23.700 16.100 0.300 47.969 3.234E-02 0.155 541.760 LAM. LAM. 0.118 1.173E-04 5.330E-06 2.422E-04
141 140 T-140 373462.034 8500125.870 25.276 0.790 39.500 16.100 0.300 41.969 5.390E-02 0.093 902.933 LAM. LAM. 0.071 1.955E-04 1.480E-05 2.422E-04
121 120 T-120 373462.034 8500131.870 25.271 0.790 55.300 16.100 0.300 35.969 7.545E-02 0.066 1264.106 LAM. LAM. 0.051 2.738E-04 2.902E-05 2.422E-04
101 100 T-100 373462.034 8500137.870 25.266 0.790 71.100 16.100 0.300 29.969 9.701E-02 0.052 1625.279 LAM. LAM. 0.039 3.520E-04 4.797E-05 2.422E-04
81 80 T-80 373462.034 8500143.870 25.261 0.790 86.900 16.100 0.300 23.969 1.186E-01 0.042 1986.452 LAM. LAM. 0.032 4.302E-04 7.166E-05 2.422E-04
61 60 T-60 373462.034 8500149.870 25.256 0.790 102.700 16.100 0.300 17.969 1.401E-01 0.036 2347.625 CRIT. TURB. 0.047 8.775E-04 1.001E-04 2.422E-04
41 40 T-40 373462.034 8500155.870 25.251 0.790 118.500 16.100 0.300 11.969 1.617E-01 0.031 2708.799 CRIT. TURB. 0.045 1.117E-03 1.332E-04 2.422E-04
21 20 T-20 373462.034 8500161.870 25.247 0.790 134.300 16.100 0.300 5.969 1.832E-01 0.027 3069.972 CRIT. TURB. 0.043 1.381E-03 1.711E-04 2.422E-04
4 3 T-3 373462.034 8500166.970 25.242 0.790 147.730 16.100 0.300 0.869 2.016E-01 0.025 3376.969 CRIT. TURB. 0.042 1.623E-03 2.071E-04 2.422E-04
3 2 T-2 373462.034 8500167.270 25.242 0.790 148.520 16.100 0.300 0.569 2.026E-01 0.025 3395.027 CRIT. TURB. 0.042 1.638E-03 2.093E-04 2.422E-04
2 1 T-1 373462.034 8500167.570 25.242 0.790 149.310 16.100 0.300 0.269 2.037E-01 0.025 3413.086 CRIT. TURB. 0.042 1.653E-03 2.115E-04 2.422E-04
1 L76 T-0 149.310 16.000 0.700 2.063E-01 0.057 3434.418 CRIT. TURB. 0.042 3.971E-03 2.169E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.173E-01 1.365E-02 4.578E-02
192 373492.634 8500227.566 25.573 57.352
192 191 T-191 373492.634 8500227.266 25.572 0.790 0.790 16.100 0.300 57.052 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 5.179E-04
191 190 T-190 373492.634 8500226.966 25.572 0.790 1.580 16.100 0.300 56.752 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 5.179E-04
190 189 T-189 373492.634 8500226.666 25.571 0.790 2.370 16.100 0.300 56.452 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 5.179E-04
181 180 T-180 373492.634 8500223.966 25.567 0.790 9.480 16.100 0.300 53.752 1.293E-02 0.387 216.704 LAM. LAM. 0.295 4.693E-05 8.528E-07 5.179E-04
161 160 T-160 373492.634 8500217.966 25.556 0.790 25.280 16.100 0.300 47.752 3.449E-02 0.145 577.877 LAM. LAM. 0.111 1.251E-04 6.064E-06 5.179E-04
141 140 T-140 373492.634 8500211.966 25.546 0.790 41.080 16.100 0.300 41.752 5.605E-02 0.089 939.050 LAM. LAM. 0.068 2.034E-04 1.601E-05 5.179E-04
121 120 T-120 373492.634 8500205.966 25.536 0.790 56.880 16.100 0.300 35.752 7.761E-02 0.064 1300.223 LAM. LAM. 0.049 2.816E-04 3.070E-05 5.179E-04
101 100 T-100 373492.634 8500199.966 25.525 0.790 72.680 16.100 0.300 29.752 9.917E-02 0.050 1661.396 LAM. LAM. 0.039 3.598E-04 5.012E-05 5.179E-04
81 80 T-80 373492.634 8500193.966 25.515 0.790 88.480 16.100 0.300 23.752 1.207E-01 0.041 2022.570 LAM. TURB. 0.049 6.830E-04 7.429E-05 5.179E-04
61 60 T-60 373492.634 8500187.966 25.505 0.790 104.280 16.100 0.300 17.752 1.423E-01 0.035 2383.743 CRIT. TURB. 0.047 9.003E-04 1.032E-04 5.179E-04
41 40 T-40 373492.634 8500181.966 25.494 0.790 120.080 16.100 0.300 11.752 1.638E-01 0.031 2744.916 CRIT. TURB. 0.045 1.142E-03 1.368E-04 5.179E-04
21 20 T-20 373492.634 8500175.966 25.484 0.790 135.880 16.100 0.300 5.752 1.854E-01 0.027 3106.089 CRIT. TURB. 0.043 1.408E-03 1.752E-04 5.179E-04
4 3 T-3 373492.634 8500170.866 25.475 0.790 149.310 16.100 0.300 0.652 2.037E-01 0.025 3413.086 CRIT. TURB. 0.042 1.653E-03 2.115E-04 5.179E-04
3 2 T-2 373492.634 8500170.566 25.475 0.790 150.100 16.100 0.300 0.352 2.048E-01 0.024 3431.145 CRIT. TURB. 0.042 1.668E-03 2.138E-04 5.179E-04
2 1 T-1 373492.634 8500170.266 25.474 0.790 150.890 16.100 0.300 0.052 2.059E-01 0.024 3449.203 CRIT. TURB. 0.042 1.683E-03 2.160E-04 5.179E-04
1 L42 T-0 150.890 16.000 0.700 2.085E-01 0.056 3470.761 CRIT. TURB. 0.042 4.043E-03 2.215E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.208E-01 1.408E-02 9.891E-02
8 373528.934 8500175.564 25.740 2.153
8 7 T-7 373528.934 8500175.264 25.740 0.790 0.790 16.100 0.300 1.853 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -2.787E-04
7 6 T-6 373528.934 8500174.964 25.741 0.790 1.580 16.100 0.300 1.553 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -2.787E-04
6 5 T-5 373528.934 8500174.664 25.741 0.790 2.370 16.100 0.300 1.253 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -2.787E-04
5 4 T-4 373528.934 8500174.364 25.741 0.790 3.160 16.100 0.300 0.953 4.312E-03 1.160 72.235 LAM. LAM. 0.886 1.564E-05 9.475E-08 -2.787E-04
4 3 T-3 373528.934 8500174.064 25.741 0.790 3.950 16.100 0.300 0.653 5.390E-03 0.928 90.293 LAM. LAM. 0.709 1.955E-05 1.480E-07 -2.787E-04
3 2 T-2 373528.934 8500173.764 25.742 0.790 4.740 16.100 0.300 0.353 6.467E-03 0.773 108.352 LAM. LAM. 0.591 2.346E-05 2.132E-07 -2.787E-04
2 1 T-1 373528.934 8500173.464 25.742 0.790 5.530 16.100 0.300 0.053 7.545E-03 0.663 126.411 LAM. LAM. 0.506 2.738E-05 2.902E-07 -2.787E-04
1 L1 T-0 5.530 16.000 0.700 7.640E-03 1.527 127.201 LAM. LAM. 0.503 6.549E-05 2.975E-07 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.750E-04 1.127E-06 -1.951E-03
-2.169E-03 4.600E-02 27.061
-2.916E-06 -2.000E-03 13.554







U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
40 373564.934 8500121.665 26.121
40 39 T-39 373564.634 8500122.108 26.121 1.998 0.001 0.001 44.40 0.535 0.535 9.440E-04 9.446 43.613 LAMI. LAMI. 1.467 1.501E-06 8.031E-07 0.000
39 38 T-38 373563.134 8500124.318 26.115 2.468 0.002 0.003 44.40 2.671 3.206 2.110E-03 21.10 97.485 LAMI. LAMI. 0.657 3.355E-06 8.962E-06 0.006
38 37 T-37 373562.834 8500124.761 26.111 4.810 0.004 0.007 44.40 0.535 3.741 4.382E-03 2.035 202.478 LAMI. LAMI. 0.316 6.969E-06 3.729E-06 0.004
37 36 T-36 373561.334 8500126.971 26.082 5.279 0.004 0.011 44.40 2.671 6.412 6.877E-03 6.474 317.708 LAMI. LAMI. 0.201 1.093E-05 2.921E-05 0.029
36 35 T-35 373561.034 8500127.414 26.076 7.622 0.006 0.016 44.40 0.535 6.947 1.048E-02 0.851 484.078 LAMI. LAMI. 0.132 1.666E-05 8.914E-06 0.006
35 34 T-34 373559.534 8500129.624 26.049 8.091 0.006 0.022 44.40 2.671 9.618 1.430E-02 3.113 660.686 LAMI. LAMI. 0.097 2.274E-05 6.074E-05 0.027
34 33 T-33 373559.234 8500130.067 26.044 10.433 0.008 0.030 44.40 0.535 10.153 1.923E-02 0.464 888.414 LAMI. LAMI. 0.072 3.058E-05 1.636E-05 0.005
33 32 T-32 373557.734 8500132.278 26.040 10.903 0.008 0.038 44.40 2.672 12.825 2.438E-02 1.827 1126.401 LAMI. LAMI. 0.057 3.877E-05 1.036E-04 0.004
32 31 T-31 373557.434 8500132.720 26.036 13.246 0.010 0.047 44.40 0.534 13.359 3.064E-02 0.291 1415.530 LAMI. LAMI. 0.045 4.872E-05 2.603E-05 0.004
31 30 T-30 373555.934 8500134.931 26.017 13.714 0.010 0.057 44.40 2.672 16.031 3.712E-02 1.200 1714.875 LAMI. LAMI. 0.037 5.902E-05 1.577E-04 0.019
30 29 T-29 373555.634 8500135.373 26.016 16.057 0.012 0.069 44.40 0.534 16.565 4.470E-02 0.199 2065.361 LAMI. TURB. 0.049 1.123E-04 6.000E-05 0.001
29 28 T-28 373554.134 8500137.584 26.011 16.526 0.012 0.081 44.40 2.672 19.237 5.251E-02 0.848 2426.085 CRIT. TURB. 0.047 1.472E-04 3.934E-04 0.005
28 27 T-27 373553.834 8500138.026 26.010 18.869 0.014 0.095 44.40 0.534 19.771 6.143E-02 0.145 2837.951 CRIT. TURB. 0.044 1.919E-04 1.025E-04 0.001
27 26 T-26 373552.334 8500140.237 26.004 19.337 0.014 0.109 44.40 2.672 22.443 7.056E-02 0.631 3260.033 CRIT. TURB. 0.042 2.427E-04 6.484E-04 0.006
26 25 T-25 373552.034 8500140.679 26.003 21.681 0.016 0.125 44.40 0.534 22.977 8.080E-02 0.110 3733.278 CRIT. TURB. 0.041 3.056E-04 1.632E-04 0.001
25 24 T-24 373550.534 8500142.890 25.999 22.149 0.016 0.141 44.40 2.672 25.649 9.127E-02 0.488 4216.740 TURB. TURB. 0.039 3.760E-04 1.005E-03 0.004
24 23 T-23 373550.234 8500143.332 25.998 24.492 0.018 0.159 44.40 0.534 26.183 1.028E-01 0.087 4751.343 TURB. TURB. 0.038 4.611E-04 2.463E-04 0.001
23 22 T-22 373548.734 8500145.543 25.997 24.961 0.018 0.177 44.40 2.672 28.855 1.146E-01 0.388 5296.183 TURB. TURB. 0.037 5.554E-04 1.484E-03 0.001
22 21 T-21 373548.434 8500145.985 25.996 27.304 0.020 0.197 44.40 0.534 29.389 1.275E-01 0.070 5892.166 TURB. TURB. 0.036 6.670E-04 3.563E-04 0.001
21 20 T-20 373546.934 8500148.196 25.995 27.772 0.020 0.218 44.40 2.672 32.061 1.407E-01 0.317 6498.365 TURB. TURB. 0.035 7.894E-04 2.109E-03 0.001
20 19 T-19 373546.634 8500148.638 25.995 30.115 0.022 0.240 44.40 0.534 32.595 1.549E-01 0.057 7155.706 TURB. TURB. 0.034 9.321E-04 4.979E-04 0.000
19 18 T-18 373545.134 8500150.849 25.993 30.584 0.022 0.262 44.40 2.672 35.267 1.693E-01 0.263 7823.284 TURB. TURB. 0.033 1.087E-03 2.905E-03 0.002
18 17 T-17 373544.834 8500151.291 25.993 32.927 0.024 0.286 44.40 0.534 35.801 1.849E-01 0.048 8542.005 TURB. TURB. 0.032 1.266E-03 6.762E-04 0.000
17 16 T-16 373543.334 8500153.502 25.991 33.395 0.024 0.311 44.40 2.672 38.473 2.007E-01 0.222 9270.941 TURB. TURB. 0.032 1.459E-03 3.898E-03 0.002
16 15 T-15 373543.034 8500153.944 25.991 35.739 0.026 0.337 44.40 0.534 39.007 2.175E-01 0.041 10051.041 TURB. TURB. 0.031 1.678E-03 8.966E-04 0.000
15 14 T-14 373541.534 8500156.155 25.980 36.207 0.026 0.363 44.40 2.672 41.679 2.347E-01 0.190 10841.357 TURB. TURB. 0.030 1.914E-03 5.115E-03 0.011
14 13 T-13 373541.234 8500156.597 25.971 38.550 0.028 0.392 44.40 0.534 42.214 2.529E-01 0.035 11682.815 TURB. TURB. 0.030 2.180E-03 1.165E-03 0.009
13 12 T-12 373539.734 8500158.808 25.924 39.019 0.029 0.420 44.40 2.672 44.886 2.713E-01 0.164 12534.510 TURB. TURB. 0.029 2.465E-03 6.586E-03 0.047
12 11 T-11 373539.434 8500159.250 25.915 41.362 0.030 0.450 44.40 0.534 45.420 2.908E-01 0.031 13437.346 TURB. TURB. 0.029 2.783E-03 1.487E-03 0.009
11 10 T-10 373537.934 8500161.461 25.868 41.804 0.031 0.481 44.40 2.672 48.092 3.106E-01 0.143 14349.830 TURB. TURB. 0.028 3.121E-03 8.340E-03 0.047
10 9 T-9 373537.634 8500161.903 25.858 44.173 0.032 0.513 44.40 0.534 48.627 3.315E-01 0.027 15314.023 TURB. TURB. 0.028 3.497E-03 1.868E-03 0.010
9 8 T-8 373536.134 8500164.114 25.812 44.642 0.033 0.546 44.40 2.672 51.299 3.525E-01 0.126 16288.453 TURB. TURB. 0.027 3.895E-03 1.041E-02 0.046
8 7 T-7 373535.834 8500164.556 25.802 46.985 0.034 0.580 44.40 0.534 51.833 3.747E-01 0.024 17314.026 TURB. TURB. 0.027 4.335E-03 2.316E-03 0.010
7 6 T-6 373534.334 8500166.767 25.786 47.453 0.035 0.615 44.40 2.672 54.505 3.972E-01 0.112 18349.814 TURB. TURB. 0.027 4.800E-03 1.283E-02 0.016
6 5 T-5 373534.034 8500167.209 25.783 49.796 0.036 0.651 44.40 0.534 55.039 4.207E-01 0.021 19436.745 TURB. TURB. 0.026 5.310E-03 2.837E-03 0.003
5 4 T-4 373532.534 8500169.420 25.771 50.265 0.037 0.688 44.40 2.672 57.711 4.444E-01 0.100 20533.912 TURB. TURB. 0.026 5.848E-03 1.563E-02 0.012
4 3 T-3 373532.234 8500169.862 25.768 52.608 0.038 0.727 44.40 0.534 58.245 4.693E-01 0.019 21682.222 TURB. TURB. 0.025 6.435E-03 3.438E-03 0.003
3 2 T-2 373530.734 8500172.073 25.756 53.076 0.039 0.765 44.40 2.672 60.917 4.944E-01 0.090 22840.748 TURB. TURB. 0.025 7.053E-03 1.884E-02 0.012
2 1 T-1 373530.434 8500172.515 25.753 55.420 0.041 0.806 44.40 0.534 61.451 5.206E-01 0.017 24050.437 TURB. TURB. 0.025 7.724E-03 4.126E-03 0.003
373529.743 8500173.535 25.748 55.888
373529.684 8500173.530 25.747























0.0 0.039 25270.342 TURB. 0.0 0.00.006
51.851





G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
187 373530.434 8500116.715 25.812 55.888
187 186 T-186 373530.434 8500117.015 25.812 0.790 0.790 16.100 0.300 55.588 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 3.167E-04
186 185 T-185 373530.434 8500117.315 25.811 0.790 1.580 16.100 0.300 55.288 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 3.167E-04
185 184 T-184 373530.434 8500117.615 25.811 0.790 2.370 16.100 0.300 54.988 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 3.167E-04
181 180 T-180 373530.434 8500118.815 25.810 0.790 5.530 16.100 0.300 53.788 7.545E-03 0.663 126.411 LAM. LAM. 0.506 2.738E-05 2.902E-07 3.167E-04
161 160 T-160 373530.434 8500124.815 25.803 0.790 21.330 16.100 0.300 47.788 2.910E-02 0.172 487.584 LAM. LAM. 0.131 1.056E-04 4.317E-06 3.167E-04
141 140 T-140 373530.434 8500130.815 25.797 0.790 37.130 16.100 0.300 41.788 5.066E-02 0.099 848.757 LAM. LAM. 0.075 1.838E-04 1.308E-05 3.167E-04
121 120 T-120 373530.434 8500136.815 25.791 0.790 52.930 16.100 0.300 35.788 7.222E-02 0.069 1209.930 LAM. LAM. 0.053 2.620E-04 2.658E-05 3.167E-04
101 100 T-100 373530.434 8500142.815 25.784 0.790 68.730 16.100 0.300 29.788 9.378E-02 0.053 1571.103 LAM. LAM. 0.041 3.402E-04 4.482E-05 3.167E-04
81 80 T-80 373530.434 8500148.815 25.778 0.790 84.530 16.100 0.300 23.788 1.153E-01 0.043 1932.276 LAM. LAM. 0.033 4.184E-04 6.780E-05 3.167E-04
61 60 T-60 373530.434 8500154.815 25.772 0.790 100.330 16.100 0.300 17.788 1.369E-01 0.037 2293.449 CRIT. TURB. 0.047 8.436E-04 9.552E-05 3.167E-04
41 40 T-40 373530.434 8500160.815 25.765 0.790 116.130 16.100 0.300 11.788 1.585E-01 0.032 2654.623 CRIT. TURB. 0.045 1.080E-03 1.280E-04 3.167E-04
21 20 T-20 373530.434 8500166.815 25.759 0.790 131.930 16.100 0.300 5.788 1.800E-01 0.028 3015.796 CRIT. TURB. 0.044 1.340E-03 1.652E-04 3.167E-04
4 3 T-3 373530.434 8500171.915 25.754 0.790 145.360 16.100 0.300 0.688 1.983E-01 0.025 3322.793 CRIT. TURB. 0.042 1.579E-03 2.005E-04 3.167E-04
3 2 T-2 373530.434 8500172.215 25.753 0.790 146.150 16.100 0.300 0.388 1.994E-01 0.025 3340.852 CRIT. TURB. 0.042 1.594E-03 2.027E-04 3.167E-04
2 1 T-1 373530.434 8500172.515 25.753 0.790 146.940 16.100 0.300 0.088 2.005E-01 0.025 3358.910 CRIT. TURB. 0.042 1.609E-03 2.049E-04 3.167E-04
1 L1 T-0 146.940 16.000 0.700 2.030E-01 0.057 3379.903 CRIT. TURB. 0.042 3.865E-03 2.100E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.123E-01 1.302E-02 5.891E-02
7 373564.934 8500119.865 26.107 1.998
7 6 T-6 373564.934 8500120.165 26.110 0.790 0.790 16.100 0.300 1.698 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -2.252E-03
6 5 T-5 373564.934 8500120.465 26.112 0.790 1.580 16.100 0.300 1.398 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -2.252E-03
5 4 T-4 373564.934 8500120.765 26.114 0.790 2.370 16.100 0.300 1.098 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -2.252E-03
4 3 T-3 373564.934 8500121.065 26.116 0.790 3.160 16.100 0.300 0.798 4.312E-03 1.160 72.235 LAM. LAM. 0.886 1.564E-05 9.475E-08 -2.252E-03
3 2 T-2 373564.934 8500121.365 26.119 0.790 3.950 16.100 0.300 0.498 5.390E-03 0.928 90.293 LAM. LAM. 0.709 1.955E-05 1.480E-07 -2.252E-03
2 1 T-1 373564.934 8500121.665 26.121 0.790 4.740 16.100 0.300 0.198 6.467E-03 0.773 108.352 LAM. LAM. 0.591 2.346E-05 2.132E-07 -2.252E-03
1 L40 T-0 4.740 16.000 0.700 6.549E-03 1.782 109.029 LAM. LAM. 0.587 5.613E-05 2.186E-07 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.383E-04 7.575E-07 -1.351E-02-1.500E-02 13.146






U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
76 373462.034 8500167.570 25.242
76 75 T-75 373462.334 8500167.596 25.245 57.965 56.969 0.084 0.084 44.40 0.301 0.301 5.430E-02 0.092 2508.741 CRIT. TURB. 0.046 1.558E-04 4.692E-05 -0.003
75 74 T-74 373463.834 8500167.728 25.256 57.963 56.969 0.084 0.168 44.40 1.506 1.807 1.086E-01 0.231 5017.439 TURB. TURB. 0.037 5.062E-04 7.623E-04 -0.011
74 73 T-73 373464.134 8500167.755 25.258 57.949 56.969 0.084 0.252 44.40 0.301 2.108 1.629E-01 0.031 7525.831 TURB. TURB. 0.033 1.017E-03 3.063E-04 -0.002
73 72 T-72 373465.634 8500167.887 25.270 57.945 56.969 0.084 0.336 44.40 1.506 3.614 2.172E-01 0.116 10034.136 TURB. TURB. 0.031 1.673E-03 2.520E-03 -0.012
72 71 T-71 373465.934 8500167.913 25.272 57.931 56.969 0.084 0.420 44.40 0.301 3.915 2.715E-01 0.018 12542.135 TURB. TURB. 0.029 2.467E-03 7.430E-04 -0.002
71 70 T-70 373467.434 8500168.046 25.283 57.928 56.969 0.084 0.504 44.40 1.506 5.421 3.257E-01 0.077 15050.068 TURB. TURB. 0.028 3.392E-03 5.108E-03 -0.011
70 69 T-69 373467.734 8500168.072 25.285 57.913 56.970 0.084 0.588 44.40 0.301 5.722 3.800E-01 0.013 17557.697 TURB. TURB. 0.027 4.443E-03 1.338E-03 -0.002
69 68 T-68 373469.234 8500168.204 25.297 57.911 56.969 0.084 0.672 44.40 1.506 7.228 4.343E-01 0.058 20065.260 TURB. TURB. 0.026 5.616E-03 8.456E-03 -0.012
68 67 T-67 373469.534 8500168.231 25.299 57.896 56.969 0.084 0.756 44.40 0.301 7.529 4.886E-01 0.010 22572.495 TURB. TURB. 0.025 6.908E-03 2.081E-03 -0.002
67 66 T-66 373471.034 8500168.363 25.310 57.893 56.970 0.084 0.840 44.40 1.506 9.035 5.428E-01 0.046 25079.687 TURB. TURB. 0.025 8.316E-03 1.252E-02 -0.011
66 65 T-65 373471.334 8500168.389 25.312 57.879 56.969 0.084 0.924 44.40 0.301 9.336 5.971E-01 0.008 27586.552 TURB. TURB. 0.024 9.838E-03 2.963E-03 -0.002
65 64 T-64 373472.834 8500168.521 25.324 57.876 56.969 0.084 1.008 44.40 1.506 10.842 6.513E-01 0.039 30093.351 TURB. TURB. 0.024 1.147E-02 1.728E-02 -0.012
64 63 T-63 373473.134 8500168.548 25.326 57.862 56.969 0.084 1.092 44.40 0.301 11.143 7.056E-01 0.007 32599.844 TURB. TURB. 0.023 1.322E-02 3.981E-03 -0.002
63 62 T-62 373474.634 8500168.680 25.337 57.858 56.969 0.084 1.176 44.40 1.506 12.649 7.598E-01 0.033 35106.250 TURB. TURB. 0.023 1.507E-02 2.269E-02 -0.011
62 61 T-61 373474.934 8500168.706 25.340 57.844 56.969 0.084 1.260 44.40 0.301 12.950 8.141E-01 0.006 37612.351 TURB. TURB. 0.022 1.703E-02 5.129E-03 -0.003
61 60 T-60 373476.434 8500168.838 25.351 57.842 56.969 0.084 1.344 44.40 1.506 14.456 8.683E-01 0.029 40118.408 TURB. TURB. 0.022 1.910E-02 2.876E-02 -0.011
60 59 T-59 373476.734 8500168.865 25.353 57.827 56.969 0.084 1.428 44.40 0.301 14.757 9.226E-01 0.005 42624.138 TURB. TURB. 0.022 2.127E-02 6.406E-03 -0.002
59 58 T-58 373478.234 8500168.997 25.365 57.824 56.969 0.084 1.512 44.40 1.506 16.263 9.768E-01 0.026 45129.802 TURB. TURB. 0.021 2.354E-02 3.545E-02 -0.012
58 57 T-57 373478.534 8500169.023 25.368 57.809 56.969 0.084 1.596 44.40 0.301 16.564 1.031E+00 0.005 47635.139 TURB. TURB. 0.021 2.592E-02 7.804E-03 -0.003
57 56 T-56 373480.034 8500169.156 25.380 57.807 56.969 0.084 1.680 44.40 1.506 18.070 1.085E+00 0.023 50140.432 TURB. TURB. 0.021 2.839E-02 4.276E-02 -0.012
56 55 T-55 373480.334 8500169.182 25.382 57.792 56.970 0.084 1.764 44.40 0.301 18.371 1.139E+00 0.004 52645.419 TURB. TURB. 0.021 3.097E-02 9.326E-03 -0.002
55 54 T-54 373481.834 8500169.314 25.395 57.789 56.969 0.084 1.848 44.40 1.506 19.877 1.194E+00 0.021 55150.319 TURB. TURB. 0.021 3.365E-02 5.067E-02 -0.013
54 53 T-53 373482.134 8500169.341 25.397 57.775 56.969 0.084 1.932 44.40 0.301 20.178 1.248E+00 0.004 57654.914 TURB. TURB. 0.020 3.642E-02 1.097E-02 -0.002
53 52 T-52 373483.634 8500169.473 25.409 57.771 56.970 0.084 2.016 44.40 1.506 21.684 1.302E+00 0.019 60159.443 TURB. TURB. 0.020 3.929E-02 5.917E-02 -0.012
52 51 T-51 373483.934 8500169.499 25.411 57.757 56.969 0.084 2.100 59.80 0.301 21.985 7.477E-01 0.007 46526.184 TURB. TURB. 0.021 1.016E-02 3.059E-03 -0.002
51 50 T-50 373485.434 8500169.631 25.422 57.755 56.969 0.084 2.184 59.80 1.506 23.491 7.776E-01 0.032 48385.459 TURB. TURB. 0.021 1.089E-02 1.640E-02 -0.011
50 49 T-49 373485.734 8500169.658 25.424 57.740 56.969 0.084 2.268 59.80 0.301 23.793 8.074E-01 0.006 50244.490 TURB. TURB. 0.021 1.165E-02 3.508E-03 -0.002
49 48 T-48 373487.234 8500169.790 25.435 57.737 56.969 0.084 2.352 59.80 1.506 25.298 8.373E-01 0.030 52103.473 TURB. TURB. 0.021 1.243E-02 1.871E-02 -0.011
48 47 T-47 373487.534 8500169.816 25.437 57.723 56.969 0.084 2.436 59.80 0.301 25.599 8.672E-01 0.006 53962.229 TURB. TURB. 0.021 1.323E-02 3.983E-03 -0.002
47 46 T-46 373489.034 8500169.949 25.448 57.720 56.969 0.084 2.519 59.80 1.506 27.105 8.971E-01 0.028 55820.936 TURB. TURB. 0.020 1.405E-02 2.116E-02 -0.011
46 45 T-45 373489.334 8500169.975 25.450 57.705 56.970 0.084 2.603 59.80 0.301 27.407 9.269E-01 0.005 57679.417 TURB. TURB. 0.020 1.489E-02 4.485E-03 -0.002
45 44 T-44 373490.834 8500170.107 25.461 57.702 56.969 0.084 2.687 59.80 1.506 28.912 9.568E-01 0.026 59537.832 TURB. TURB. 0.020 1.576E-02 2.373E-02 -0.011
44 43 T-43 373491.134 8500170.134 25.463 57.688 56.969 0.084 2.771 59.80 0.301 29.214 9.866E-01 0.005 61396.021 TURB. TURB. 0.020 1.665E-02 5.015E-03 -0.002
43 42 T-42 373492.634 8500170.266 25.474 57.685 56.970 0.084 2.855 59.80 1.506 30.719 1.017E+00 0.025 63254.178 TURB. TURB. 0.020 1.756E-02 2.644E-02 -0.011
42 41 T-41 373492.934 8500170.292 25.477 57.352 56.969 0.084 2.939 59.80 0.301 31.021 1.046E+00 0.005 65106.921 TURB. TURB. 0.020 1.849E-02 5.568E-03 -0.003
41 40 T-40 373494.434 8500170.424 25.488 56.907 56.969 0.083 3.022 59.80 1.506 32.526 1.076E+00 0.023 66952.453 TURB. TURB. 0.020 1.944E-02 2.927E-02 -0.011
40 39 T-39 373494.734 8500170.451 25.490 54.682 56.969 0.082 3.104 59.80 0.301 32.828 1.105E+00 0.005 68761.925 TURB. TURB. 0.020 2.039E-02 6.141E-03 -0.002
39 38 T-38 373496.234 8500170.583 25.501 54.236 56.969 0.081 3.185 59.80 1.506 34.333 1.134E+00 0.022 70564.168 TURB. TURB. 0.019 2.135E-02 3.215E-02 -0.011
38 37 T-37 373496.534 8500170.609 25.503 52.011 56.969 0.080 3.265 59.80 0.301 34.635 1.162E+00 0.004 72330.353 TURB. TURB. 0.019 2.232E-02 6.720E-03 -0.002
37 36 T-36 373498.034 8500170.742 25.514 51.566 56.969 0.079 3.344 59.80 1.506 36.141 1.191E+00 0.021 74089.325 TURB. TURB. 0.019 2.330E-02 3.508E-02 -0.011
36 35 T-35 373498.334 8500170.768 25.516 49.340 56.970 0.078 3.422 59.80 0.301 36.442 1.218E+00 0.004 75812.237 TURB. TURB. 0.019 2.428E-02 7.310E-03 -0.002
35 34 T-34 373499.834 8500170.900 25.527 48.895 56.969 0.077 3.499 59.80 1.506 37.947 1.246E+00 0.020 77527.922 TURB. TURB. 0.019 2.527E-02 3.805E-02 -0.011
34 33 T-33 373500.134 8500170.927 25.529 46.670 56.969 0.076 3.575 59.80 0.301 38.249 1.273E+00 0.004 79207.547 TURB. TURB. 0.019 2.626E-02 7.909E-03 -0.002
33 32 T-32 373501.634 8500171.059 25.540 46.225 56.970 0.075 3.651 59.80 1.506 39.755 1.300E+00 0.019 80879.976 TURB. TURB. 0.019 2.726E-02 4.105E-02 -0.011
32 31 T-31 373501.934 8500171.085 25.542 43.999 56.969 0.074 3.724 59.80 0.301 40.056 1.326E+00 0.004 82516.313 TURB. TURB. 0.019 2.826E-02 8.509E-03 -0.002
31 30 T-30 373503.434 8500171.217 25.553 43.555 56.969 0.074 3.798 71.20 1.506 41.562 9.539E-01 0.026 70672.727 TURB. TURB. 0.019 1.267E-02 1.908E-02 -0.011
30 29 T-29 373503.734 8500171.244 25.555 41.330 56.969 0.072 3.870 71.20 0.301 41.863 9.719E-01 0.005 72010.737 TURB. TURB. 0.019 1.311E-02 3.948E-03 -0.002
29 28 T-28 373505.234 8500171.376 25.566 40.884 56.969 0.072 3.941 71.20 1.506 43.369 9.899E-01 0.025 73342.676 TURB. TURB. 0.019 1.354E-02 2.039E-02 -0.011
28 27 T-27 373505.534 8500171.402 25.569 38.659 56.969 0.070 4.011 71.20 0.301 43.670 1.007E+00 0.005 74644.329 TURB. TURB. 0.019 1.398E-02 4.208E-03 -0.003
27 26 T-26 373507.034 8500171.534 25.580 38.214 56.969 0.070 4.081 71.20 1.506 45.176 1.025E+00 0.024 75939.925 TURB. TURB. 0.019 1.441E-02 2.170E-02 -0.011
26 25 T-25 373507.334 8500171.561 25.582 35.989 56.969 0.068 4.149 71.20 0.301 45.477 1.042E+00 0.005 77205.235 TURB. TURB. 0.019 1.484E-02 4.472E-03 -0.002
25 24 T-24 373508.834 8500171.693 25.593 35.543 56.969 0.068 4.217 71.20 1.506 46.983 1.059E+00 0.024 78464.474 TURB. TURB. 0.019 1.528E-02 2.301E-02 -0.011
24 23 T-23 373509.134 8500171.720 25.595 33.318 56.969 0.066 4.283 71.20 0.301 47.284 1.076E+00 0.005 79693.428 TURB. TURB. 0.019 1.571E-02 4.733E-03 -0.002
23 22 T-22 373510.634 8500171.852 25.606 32.873 56.970 0.066 4.348 71.20 1.506 48.790 1.092E+00 0.023 80916.338 TURB. TURB. 0.019 1.615E-02 2.431E-02 -0.011
22 21 T-21 373510.934 8500171.878 25.608 30.647 56.970 0.064 4.412 71.20 0.301 49.091 1.108E+00 0.005 82108.948 TURB. TURB. 0.019 1.658E-02 4.991E-03 -0.002
21 20 T-20 373512.434 8500172.010 25.619 30.203 56.969 0.064 4.476 71.20 1.506 50.597 1.124E+00 0.022 83295.501 TURB. TURB. 0.019 1.701E-02 2.561E-02 -0.011
20 19 T-19 373512.734 8500172.037 25.622 27.927 56.969 0.062 4.538 71.20 0.301 50.898 1.140E+00 0.004 84451.074 TURB. TURB. 0.019 1.743E-02 5.251E-03 -0.003
19 18 T-18 373514.234 8500172.169 25.633 27.458 56.970 0.062 4.600 71.20 1.506 52.404 1.155E+00 0.022 85600.277 TURB. TURB. 0.019 1.786E-02 2.689E-02 -0.011
18 17 T-17 373514.534 8500172.195 25.635 25.115 56.969 0.060 4.660 71.20 0.301 52.705 1.170E+00 0.004 86717.575 TURB. TURB. 0.019 1.828E-02 5.505E-03 -0.002
17 16 T-16 373516.034 8500172.327 25.646 24.647 56.969 0.060 4.720 71.20 1.506 54.211 1.185E+00 0.021 87828.502 TURB. TURB. 0.019 1.870E-02 2.816E-02 -0.011
16 15 T-15 373516.334 8500172.354 25.648 22.304 56.969 0.058 4.778 71.20 0.301 54.512 1.200E+00 0.004 88907.537 TURB. TURB. 0.019 1.912E-02 5.758E-03 -0.002
15 14 T-14 373517.834 8500172.486 25.659 21.834 56.969 0.058 4.835 71.20 1.506 56.018 1.214E+00 0.021 89980.174 TURB. TURB. 0.018 1.953E-02 2.941E-02 -0.011
14 13 T-13 373518.134 8500172.512 25.662 19.492 56.969 0.056 4.891 71.20 0.301 56.319 1.229E+00 0.004 91020.933 TURB. TURB. 0.018 1.994E-02 6.004E-03 -0.003
13 12 T-12 373519.634 8500172.645 25.673 19.023 56.969 0.056 4.947 71.20 1.506 57.825 1.242E+00 0.020 92055.309 TURB. TURB. 0.018 2.035E-02 3.064E-02 -0.011
12 11 T-11 373519.934 8500172.671 25.675 16.679 56.970 0.054 5.001 71.20 0.301 58.126 1.256E+00 0.004 93057.792 TURB. TURB. 0.018 2.075E-02 6.248E-03 -0.002
11 10 T-10 373521.434 8500172.803 25.686 16.211 56.969 0.054 5.054 71.20 1.506 59.632 1.269E+00 0.020 94053.891 TURB. TURB. 0.018 2.115E-02 3.184E-02 -0.011
10 9 T-9 373521.734 8500172.830 25.688 13.868 56.969 0.052 5.106 71.20 0.301 59.933 1.282E+00 0.004 95018.099 TURB. TURB. 0.018 2.154E-02 6.488E-03 -0.002
9 8 T-8 373523.234 8500172.962 25.699 13.399 56.970 0.051 5.158 71.20 1.506 61.439 1.295E+00 0.019 95975.936 TURB. TURB. 0.018 2.193E-02 3.302E-02 -0.011
8 7 T-7 373523.534 8500172.988 25.702 11.056 56.969 0.050 5.207 71.20 0.301 61.740 1.308E+00 0.004 96901.868 TURB. TURB. 0.018 2.231E-02 6.719E-03 -0.003
7 6 T-6 373525.034 8500173.120 25.713 10.588 56.969 0.049 5.257 71.20 1.506 63.246 1.320E+00 0.019 97821.430 TURB. TURB. 0.018 2.269E-02 3.417E-02 -0.011
6 5 T-5 373525.334 8500173.147 25.715 8.245 56.969 0.048 5.305 71.20 0.301 63.547 1.332E+00 0.004 98709.099 TURB. TURB. 0.018 2.306E-02 6.947E-03 -0.002
5 4 T-4 373526.834 8500173.279 25.726 7.776 56.969 0.047 5.352 71.20 1.506 65.053 1.344E+00 0.019 99590.385 TURB. TURB. 0.018 2.343E-02 3.529E-02 -0.011
4 3 T-3 373527.134 8500173.305 25.728 5.433 56.969 0.046 5.398 85.60 0.301 65.354 9.379E-01 0.005 83543.367 TURB. TURB. 0.019 9.831E-03 2.960E-03 -0.002
3 2 T-2 373528.634 8500173.438 25.739 4.965 56.969 0.045 5.443 85.60 1.506 66.860 9.458E-01 0.027 84244.573 TURB. TURB. 0.019 9.979E-03 1.503E-02 -0.011
2 1 T-1 373528.934 8500173.464 25.742 2.621 56.970 0.044 5.486 85.60 0.301 67.161 9.534E-01 0.005 84919.252 TURB. TURB. 0.019 1.012E-02 3.048E-03 -0.003
1 V-1 T-0 373529.684 8500173.530 25.747 2.153 56.969 0.043 5.530 85.60 0.753 67.914 9.609E-01 0.0 0.013 85588.621 TURB. TURB. 0.019 1.027E-02 7.729E-03 0.0 -0.005 0.0


















































1.792E-01 4.351E-01  
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
194 373462.034 8500225.470 25.315 57.965
194 193 T-193 373462.034 8500225.170 25.315 0.790 0.790 16.100 0.300 57.665 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 3.778E-04
193 192 T-192 373462.034 8500224.870 25.314 0.790 1.580 16.100 0.300 57.365 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 3.778E-04
192 191 T-191 373462.034 8500224.570 25.314 0.790 2.370 16.100 0.300 57.065 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 3.778E-04
181 180 T-180 373462.034 8500221.270 25.310 0.790 11.060 16.100 0.300 53.765 1.509E-02 0.331 252.821 LAM. LAM. 0.253 5.475E-05 1.161E-06 3.778E-04
161 160 T-160 373462.034 8500215.270 25.302 0.790 26.860 16.100 0.300 47.765 3.665E-02 0.136 613.994 LAM. LAM. 0.104 1.330E-04 6.846E-06 3.778E-04
141 140 T-140 373462.034 8500209.270 25.295 0.790 42.660 16.100 0.300 41.765 5.821E-02 0.086 975.167 LAM. LAM. 0.066 2.112E-04 1.727E-05 3.778E-04
121 120 T-120 373462.034 8500203.270 25.287 0.790 58.460 16.100 0.300 35.765 7.977E-02 0.063 1336.341 LAM. LAM. 0.048 2.894E-04 3.243E-05 3.778E-04
101 100 T-100 373462.034 8500197.270 25.279 0.790 74.260 16.100 0.300 29.765 1.013E-01 0.049 1697.514 LAM. LAM. 0.038 3.676E-04 5.233E-05 3.778E-04
81 80 T-80 373462.034 8500191.270 25.272 0.790 90.060 16.100 0.300 23.765 1.229E-01 0.041 2058.687 LAM. TURB. 0.049 7.036E-04 7.696E-05 3.778E-04
61 60 T-60 373462.034 8500185.270 25.264 0.790 105.860 16.100 0.300 17.765 1.444E-01 0.035 2419.860 CRIT. TURB. 0.047 9.234E-04 1.063E-04 3.778E-04
41 40 T-40 373462.034 8500179.270 25.257 0.790 121.660 16.100 0.300 11.765 1.660E-01 0.030 2781.033 CRIT. TURB. 0.045 1.168E-03 1.404E-04 3.778E-04
21 20 T-20 373462.034 8500173.270 25.249 0.790 137.460 16.100 0.300 5.765 1.876E-01 0.027 3142.206 CRIT. TURB. 0.043 1.436E-03 1.793E-04 3.778E-04
4 3 T-3 373462.034 8500168.170 25.243 0.790 150.890 16.100 0.300 0.665 2.059E-01 0.024 3449.203 CRIT. TURB. 0.042 1.683E-03 2.160E-04 3.778E-04
3 2 T-2 373462.034 8500167.870 25.242 0.790 151.680 16.100 0.300 0.365 2.070E-01 0.024 3467.262 CRIT. TURB. 0.042 1.698E-03 2.183E-04 3.778E-04
2 1 T-1 373462.034 8500167.570 25.242 0.790 152.470 16.100 0.300 0.065 2.080E-01 0.024 3485.321 CRIT. TURB. 0.042 1.713E-03 2.206E-04 3.778E-04
1 L76 T-0 152.470 16.000 0.700 2.106E-01 0.055 3507.104 CRIT. TURB. 0.042 4.115E-03 2.262E-04 0.600






V-1 Pmáx 10.40 Pmín 9.57
1.792E-01 9.78 2.095E-01 9.57 1.748E-01 9.61
4.351E-01 9.96 2.316E-01 9.73 9.96
2.729E-03 10.40 -1.827E-03 10.40 10.40
P-V 1 10.4
1.688E-02 10.38 10.38 1.822E-01 10.20
4.650E-01 9.92 9.92 -1.486E-02 9.93
∆H 7.95% C.U 94.33%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.623E-01
Sub. Unidad de Riego # 2 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
196 373393.634 8500220.043 24.643 58.625
196 195 T-195 373393.634 8500219.743 24.643 0.790 0.790 16.100 0.300 58.325 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -2.661E-04
195 194 T-194 373393.634 8500219.443 24.644 0.790 1.580 16.100 0.300 58.025 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -2.661E-04
194 193 T-193 373393.634 8500219.143 24.644 0.790 2.370 16.100 0.300 57.725 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -2.661E-04
4 3 T-3 373393.634 8500162.143 24.694 0.790 152.470 16.100 0.300 0.725 2.080E-01 0.024 3485.321 CRIT. TURB. 0.042 1.713E-03 2.206E-04 -2.661E-04
3 2 T-2 373393.634 8500161.843 24.695 0.790 153.260 16.100 0.300 0.425 2.091E-01 0.024 3503.379 CRIT. TURB. 0.042 1.728E-03 2.229E-04 -2.661E-04
2 1 T-1 373393.634 8500161.543 24.695 0.790 154.050 16.100 0.300 0.125 2.102E-01 0.024 3521.438 CRIT. TURB. 0.042 1.743E-03 2.252E-04 -2.661E-04
1 L76 T-0 154.050 16.000 0.700 2.128E-01 0.055 3543.447 CRIT. TURB. 0.041 4.188E-03 2.309E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.278E-01 1.498E-02 -5.189E-02
190 373393.634 8500104.843 24.759 56.969
190 189 T-189 373393.634 8500105.143 24.758 0.790 0.790 16.100 0.300 56.669 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 3.370E-04
189 188 T-188 373393.634 8500105.443 24.758 0.790 1.580 16.100 0.300 56.369 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 3.370E-04
188 187 T-187 373393.634 8500105.743 24.758 0.790 2.370 16.100 0.300 56.069 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 3.370E-04
4 3 T-3 373393.634 8500160.943 24.696 0.790 147.730 16.100 0.300 0.869 2.016E-01 0.025 3376.969 CRIT. TURB. 0.042 1.623E-03 2.071E-04 3.370E-04
3 2 T-2 373393.634 8500161.243 24.695 0.790 148.520 16.100 0.300 0.569 2.026E-01 0.025 3395.027 CRIT. TURB. 0.042 1.638E-03 2.093E-04 3.370E-04
2 1 T-1 373393.634 8500161.543 24.695 0.790 149.310 16.100 0.300 0.269 2.037E-01 0.025 3413.086 CRIT. TURB. 0.042 1.653E-03 2.115E-04 3.370E-04
1 L76 T-0 149.310 16.000 0.700 2.063E-01 0.057 3434.418 CRIT. TURB. 0.042 3.971E-03 2.169E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.173E-01 1.365E-02 6.370E-02
194 373460.534 8500225.338 25.301 57.980
194 193 T-193 373460.534 8500225.038 25.301 0.790 0.790 16.100 0.300 57.680 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 3.622E-04
193 192 T-192 373460.534 8500224.738 25.300 0.790 1.580 16.100 0.300 57.380 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 3.622E-04
192 191 T-191 373460.534 8500224.438 25.300 0.790 2.370 16.100 0.300 57.080 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 3.622E-04
4 3 T-3 373460.534 8500168.038 25.232 0.790 150.890 16.100 0.300 0.680 2.059E-01 0.024 3449.203 CRIT. TURB. 0.042 1.683E-03 2.160E-04 3.622E-04
3 2 T-2 373460.534 8500167.738 25.231 0.790 151.680 16.100 0.300 0.380 2.070E-01 0.024 3467.262 CRIT. TURB. 0.042 1.698E-03 2.183E-04 3.622E-04
2 1 T-1 373460.534 8500167.438 25.231 0.790 152.470 16.100 0.300 0.080 2.080E-01 0.024 3485.321 CRIT. TURB. 0.042 1.713E-03 2.206E-04 3.622E-04
1 L1 T-0 152.470 16.000 0.700 2.106E-01 0.055 3507.104 CRIT. TURB. 0.042 4.115E-03 2.262E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.242E-01 1.453E-02 6.990E-02
-2.309E-03 -5.200E-02 27.204
-2.261E-03 7.000E-02 27.156







U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
76 373393.634 8500161.543 24.695
76 75 T-75 373393.934 8500161.570 24.697 58.625 56.969 0.085 0.085 44.40 0.301 0.301 5.461E-02 0.092 2523.147 CRIT. TURB. 0.046 1.573E-04 4.739E-05 -0.002
75 74 T-74 373395.434 8500161.702 24.709 58.622 56.969 0.085 0.169 44.40 1.506 1.807 1.092E-01 0.230 5046.229 TURB. TURB. 0.037 5.112E-04 7.698E-04 -0.012
74 73 T-73 373395.734 8500161.728 24.711 58.608 56.969 0.085 0.254 44.40 0.301 2.108 1.638E-01 0.031 7569.005 TURB. TURB. 0.033 1.027E-03 3.092E-04 -0.002
73 72 T-72 373397.234 8500161.861 24.723 58.585 56.969 0.085 0.338 44.40 1.506 3.614 2.184E-01 0.115 10091.279 TURB. TURB. 0.031 1.690E-03 2.545E-03 -0.012
72 71 T-71 373397.534 8500161.887 24.726 58.590 56.970 0.085 0.423 44.40 0.301 3.915 2.730E-01 0.018 12613.685 TURB. TURB. 0.029 2.492E-03 7.504E-04 -0.003
71 70 T-70 373399.034 8500162.019 24.737 58.587 56.969 0.085 0.507 44.40 1.506 5.421 3.276E-01 0.077 15136.002 TURB. TURB. 0.028 3.426E-03 5.159E-03 -0.011
70 69 T-69 373399.334 8500162.046 24.740 58.573 56.969 0.085 0.592 44.40 0.301 5.722 3.822E-01 0.013 17658.014 TURB. TURB. 0.027 4.487E-03 1.352E-03 -0.003
69 68 T-68 373400.834 8500162.178 24.752 58.570 56.970 0.085 0.676 44.40 1.506 7.228 4.368E-01 0.057 20179.983 TURB. TURB. 0.026 5.672E-03 8.541E-03 -0.012
68 67 T-67 373401.134 8500162.204 24.754 58.555 56.969 0.085 0.761 44.40 0.301 7.529 4.914E-01 0.010 22701.602 TURB. TURB. 0.025 6.977E-03 2.101E-03 -0.002
67 66 T-66 373402.634 8500162.336 24.766 58.553 56.969 0.085 0.845 44.40 1.506 9.035 5.459E-01 0.046 25223.177 TURB. TURB. 0.025 8.400E-03 1.265E-02 -0.012
66 65 T-65 373402.934 8500162.363 24.768 58.539 56.969 0.084 0.930 44.40 0.301 9.336 6.005E-01 0.008 27744.446 TURB. TURB. 0.024 9.938E-03 2.994E-03 -0.002
65 64 T-64 373404.434 8500162.495 24.780 58.535 56.969 0.084 1.014 44.40 1.506 10.842 6.551E-01 0.038 30265.629 TURB. TURB. 0.024 1.159E-02 1.745E-02 -0.012
64 63 T-63 373404.734 8500162.521 24.783 58.521 56.969 0.084 1.099 44.40 0.301 11.143 7.096E-01 0.007 32786.505 TURB. TURB. 0.023 1.335E-02 4.021E-03 -0.003
63 62 T-62 373406.234 8500162.653 24.795 58.518 56.969 0.084 1.183 44.40 1.506 12.649 7.642E-01 0.033 35307.316 TURB. TURB. 0.023 1.522E-02 2.292E-02 -0.012
62 61 T-61 373406.534 8500162.680 24.797 58.504 56.969 0.084 1.268 44.40 0.301 12.950 8.188E-01 0.006 37827.822 TURB. TURB. 0.022 1.720E-02 5.182E-03 -0.002
61 60 T-60 373408.034 8500162.812 24.809 58.501 56.969 0.084 1.352 44.40 1.506 14.456 8.733E-01 0.029 40348.262 TURB. TURB. 0.022 1.929E-02 2.905E-02 -0.012
60 59 T-59 373408.334 8500162.838 24.811 58.486 56.969 0.084 1.437 44.40 0.301 14.757 9.278E-01 0.005 42868.375 TURB. TURB. 0.022 2.148E-02 6.469E-03 -0.002
59 58 T-58 373409.834 8500162.971 24.824 58.484 56.969 0.084 1.521 44.40 1.506 16.263 9.824E-01 0.026 45388.444 TURB. TURB. 0.021 2.378E-02 3.581E-02 -0.013
58 57 T-57 373410.134 8500162.997 24.826 58.469 56.969 0.084 1.605 44.40 0.301 16.564 1.037E+00 0.005 47908.185 TURB. TURB. 0.021 2.618E-02 7.884E-03 -0.002
57 56 T-56 373411.634 8500163.129 24.838 58.466 56.969 0.084 1.690 44.40 1.506 18.070 1.091E+00 0.023 50427.861 TURB. TURB. 0.021 2.868E-02 4.319E-02 -0.012
56 55 T-55 373411.934 8500163.156 24.840 58.452 56.969 0.084 1.774 44.40 0.301 18.372 1.146E+00 0.004 52947.232 TURB. TURB. 0.021 3.129E-02 9.424E-03 -0.002
55 54 T-54 373413.434 8500163.288 24.852 58.448 56.969 0.084 1.859 44.40 1.506 19.877 1.201E+00 0.021 55466.515 TURB. TURB. 0.021 3.399E-02 5.118E-02 -0.012
54 53 T-53 373413.734 8500163.314 24.855 58.434 56.969 0.084 1.943 44.40 0.301 20.179 1.255E+00 0.004 57985.493 TURB. TURB. 0.020 3.679E-02 1.108E-02 -0.003
53 52 T-52 373415.234 8500163.446 24.867 58.432 56.969 0.084 2.028 44.40 1.506 21.684 1.310E+00 0.019 60504.427 TURB. TURB. 0.020 3.970E-02 5.978E-02 -0.012
52 51 T-51 373415.534 8500163.473 24.869 58.417 56.969 0.084 2.112 59.80 0.301 21.986 7.520E-01 0.007 46793.022 TURB. TURB. 0.021 1.026E-02 3.091E-03 -0.002
51 50 T-50 373417.034 8500163.605 24.881 58.414 56.969 0.084 2.196 59.80 1.506 23.491 7.820E-01 0.032 48662.975 TURB. TURB. 0.021 1.100E-02 1.657E-02 -0.012
50 49 T-49 373417.334 8500163.631 24.884 58.399 56.969 0.084 2.281 59.80 0.301 23.793 8.121E-01 0.006 50532.686 TURB. TURB. 0.021 1.177E-02 3.543E-03 -0.003
49 48 T-48 373418.834 8500163.764 24.896 58.397 56.969 0.084 2.365 59.80 1.506 25.298 8.421E-01 0.030 52402.364 TURB. TURB. 0.021 1.255E-02 1.890E-02 -0.012
48 47 T-47 373419.134 8500163.790 24.898 58.382 56.970 0.084 2.450 59.80 0.301 25.600 8.722E-01 0.006 54271.815 TURB. TURB. 0.021 1.336E-02 4.024E-03 -0.002
47 46 T-46 373420.634 8500163.922 24.910 58.379 56.969 0.084 2.534 59.80 1.506 27.105 9.022E-01 0.028 56141.201 TURB. TURB. 0.020 1.419E-02 2.137E-02 -0.012
46 45 T-45 373420.934 8500163.949 24.913 58.365 56.969 0.084 2.618 59.80 0.301 27.407 9.322E-01 0.005 58010.360 TURB. TURB. 0.020 1.505E-02 4.532E-03 -0.003
45 44 T-44 373422.434 8500164.081 24.925 58.361 56.970 0.084 2.703 59.80 1.506 28.913 9.623E-01 0.026 59879.471 TURB. TURB. 0.020 1.592E-02 2.398E-02 -0.012
44 43 T-43 373422.734 8500164.107 24.927 58.347 56.969 0.084 2.787 59.80 0.301 29.214 9.923E-01 0.005 61748.339 TURB. TURB. 0.020 1.682E-02 5.065E-03 -0.002
43 42 T-42 373424.234 8500164.239 24.939 58.345 56.969 0.084 2.871 59.80 1.506 30.720 1.022E+00 0.025 63617.174 TURB. TURB. 0.020 1.774E-02 2.671E-02 -0.012
42 41 T-41 373424.534 8500164.266 24.942 58.330 56.969 0.084 2.956 59.80 0.301 31.021 1.052E+00 0.005 65485.766 TURB. TURB. 0.020 1.868E-02 5.628E-03 -0.003
41 40 T-40 373426.034 8500164.398 24.954 58.327 56.969 0.084 3.040 59.80 1.506 32.527 1.082E+00 0.023 67354.310 TURB. TURB. 0.020 1.965E-02 2.958E-02 -0.012
40 39 T-39 373426.334 8500164.424 24.956 58.313 56.969 0.084 3.124 59.80 0.301 32.828 1.112E+00 0.005 69222.627 TURB. TURB. 0.020 2.063E-02 6.212E-03 -0.002
39 38 T-38 373427.834 8500164.557 24.968 58.310 56.969 0.084 3.209 59.80 1.506 34.334 1.142E+00 0.022 71090.895 TURB. TURB. 0.019 2.164E-02 3.258E-02 -0.012
38 37 T-37 373428.134 8500164.583 24.971 58.295 56.970 0.084 3.293 59.80 0.301 34.635 1.172E+00 0.004 72958.936 TURB. TURB. 0.019 2.266E-02 6.825E-03 -0.003
37 36 T-36 373429.634 8500164.715 24.983 58.292 56.969 0.084 3.377 59.80 1.506 36.141 1.202E+00 0.021 74826.912 TURB. TURB. 0.019 2.371E-02 3.571E-02 -0.012
36 35 T-35 373429.934 8500164.742 24.985 58.278 56.969 0.084 3.462 59.80 0.301 36.442 1.233E+00 0.004 76694.662 TURB. TURB. 0.019 2.478E-02 7.465E-03 -0.002
35 34 T-34 373431.434 8500164.874 24.997 58.275 56.970 0.084 3.546 59.80 1.506 37.948 1.263E+00 0.020 78562.379 TURB. TURB. 0.019 2.588E-02 3.896E-02 -0.012
34 33 T-33 373431.734 8500164.900 25.000 58.260 56.969 0.084 3.630 59.80 0.301 38.249 1.293E+00 0.004 80429.836 TURB. TURB. 0.019 2.699E-02 8.127E-03 -0.003
33 32 T-32 373433.234 8500165.032 25.012 58.258 56.969 0.084 3.714 59.80 1.506 39.755 1.323E+00 0.019 82297.262 TURB. TURB. 0.019 2.812E-02 4.235E-02 -0.012
32 31 T-31 373433.534 8500165.059 25.014 58.244 56.969 0.084 3.799 71.20 0.301 40.056 9.541E-01 0.005 70688.690 TURB. TURB. 0.019 1.268E-02 3.819E-03 -0.002
31 30 T-30 373435.034 8500165.191 25.026 58.240 56.969 0.084 3.883 71.20 1.506 41.562 9.753E-01 0.026 72256.872 TURB. TURB. 0.019 1.319E-02 1.986E-02 -0.012
30 29 T-29 373435.334 8500165.217 25.029 58.226 56.969 0.084 3.967 71.20 0.301 41.863 9.964E-01 0.005 73824.864 TURB. TURB. 0.019 1.370E-02 4.126E-03 -0.003
29 28 T-28 373436.834 8500165.349 25.041 58.223 56.969 0.084 4.052 71.20 1.506 43.369 1.018E+00 0.025 75392.815 TURB. TURB. 0.019 1.423E-02 2.142E-02 -0.012
28 27 T-27 373437.134 8500165.376 25.043 58.209 56.969 0.084 4.136 71.20 0.301 43.670 1.039E+00 0.005 76960.576 TURB. TURB. 0.019 1.476E-02 4.446E-03 -0.002
27 26 T-26 373438.634 8500165.508 25.056 58.206 56.969 0.084 4.220 71.20 1.506 45.176 1.060E+00 0.024 78528.295 TURB. TURB. 0.019 1.530E-02 2.304E-02 -0.013
26 25 T-25 373438.934 8500165.535 25.058 58.191 56.969 0.084 4.304 71.20 0.301 45.477 1.081E+00 0.005 80095.811 TURB. TURB. 0.019 1.585E-02 4.776E-03 -0.002
25 24 T-24 373440.434 8500165.667 25.070 58.188 56.970 0.084 4.389 71.20 1.506 46.983 1.102E+00 0.023 81663.299 TURB. TURB. 0.019 1.641E-02 2.472E-02 -0.012
24 23 T-23 373440.734 8500165.693 25.073 58.174 56.969 0.084 4.473 71.20 0.301 47.284 1.123E+00 0.004 83230.583 TURB. TURB. 0.019 1.698E-02 5.114E-03 -0.003
23 22 T-22 373442.234 8500165.825 25.085 58.171 56.969 0.084 4.557 71.20 1.506 48.790 1.145E+00 0.022 84797.826 TURB. TURB. 0.019 1.756E-02 2.644E-02 -0.012
22 21 T-21 373442.534 8500165.852 25.087 58.157 56.969 0.084 4.641 71.20 0.301 49.091 1.166E+00 0.004 86364.879 TURB. TURB. 0.019 1.815E-02 5.466E-03 -0.002
21 20 T-20 373444.034 8500165.984 25.099 58.153 56.969 0.084 4.725 71.20 1.506 50.597 1.187E+00 0.021 87931.878 TURB. TURB. 0.019 1.874E-02 2.822E-02 -0.012
20 19 T-19 373444.334 8500166.010 25.102 58.139 56.969 0.084 4.810 71.20 0.301 50.898 1.208E+00 0.004 89498.685 TURB. TURB. 0.019 1.934E-02 5.826E-03 -0.003
19 18 T-18 373445.834 8500166.142 25.114 58.137 56.969 0.084 4.894 71.20 1.506 52.404 1.229E+00 0.020 91065.466 TURB. TURB. 0.018 1.996E-02 3.005E-02 -0.012
18 17 T-17 373446.134 8500166.169 25.117 58.122 56.969 0.084 4.978 71.20 0.301 52.705 1.250E+00 0.004 92632.042 TURB. TURB. 0.018 2.058E-02 6.198E-03 -0.003
17 16 T-16 373447.634 8500166.301 25.129 58.119 56.969 0.084 5.062 71.20 1.506 54.211 1.271E+00 0.020 94198.578 TURB. TURB. 0.018 2.121E-02 3.193E-02 -0.012
16 15 T-15 373447.934 8500166.327 25.131 58.104 56.969 0.084 5.146 71.20 0.301 54.512 1.293E+00 0.004 95764.909 TURB. TURB. 0.018 2.184E-02 6.578E-03 -0.002
15 14 T-14 373449.434 8500166.460 25.143 58.102 56.969 0.084 5.231 71.20 1.506 56.018 1.314E+00 0.019 97331.214 TURB. TURB. 0.018 2.249E-02 3.387E-02 -0.012
14 13 T-13 373449.734 8500166.486 25.146 58.087 56.970 0.084 5.315 71.20 0.301 56.319 1.335E+00 0.004 98897.327 TURB. TURB. 0.018 2.314E-02 6.969E-03 -0.003
13 12 T-12 373451.234 8500166.618 25.158 58.084 56.969 0.084 5.399 85.60 1.506 57.825 9.381E-01 0.027 83563.004 TURB. TURB. 0.019 9.835E-03 1.481E-02 -0.012
12 11 T-11 373451.534 8500166.645 25.160 58.070 56.969 0.084 5.483 85.60 0.301 58.126 9.528E-01 0.005 84865.455 TURB. TURB. 0.019 1.011E-02 3.046E-03 -0.002
11 10 T-10 373453.034 8500166.777 25.173 58.066 56.970 0.084 5.567 85.60 1.506 59.632 9.674E-01 0.026 86167.873 TURB. TURB. 0.019 1.039E-02 1.565E-02 -0.013
10 9 T-9 373453.334 8500166.803 25.175 58.052 56.969 0.084 5.651 85.60 0.301 59.933 9.820E-01 0.005 87470.121 TURB. TURB. 0.019 1.067E-02 3.214E-03 -0.002
9 8 T-8 373454.834 8500166.935 25.187 58.050 56.969 0.084 5.735 85.60 1.506 61.439 9.966E-01 0.025 88772.346 TURB. TURB. 0.019 1.096E-02 1.650E-02 -0.012
8 7 T-7 373455.134 8500166.962 25.190 58.035 56.969 0.084 5.820 85.60 0.301 61.740 1.011E+00 0.005 90074.401 TURB. TURB. 0.018 1.125E-02 3.389E-03 -0.003
7 6 T-6 373456.634 8500167.094 25.202 58.032 56.969 0.084 5.904 85.60 1.506 63.246 1.026E+00 0.024 91376.422 TURB. TURB. 0.018 1.154E-02 1.738E-02 -0.012
6 5 T-5 373456.934 8500167.120 25.204 58.018 56.969 0.084 5.988 85.60 0.301 63.547 1.040E+00 0.005 92678.285 TURB. TURB. 0.018 1.184E-02 3.565E-03 -0.002
5 4 T-4 373458.434 8500167.253 25.215 58.015 56.969 0.084 6.072 85.60 1.506 65.053 1.055E+00 0.024 93980.114 TURB. TURB. 0.018 1.214E-02 1.828E-02 -0.011
4 3 T-3 373458.734 8500167.279 25.217 58.000 56.970 0.084 6.156 85.60 0.301 65.354 1.070E+00 0.005 95281.785 TURB. TURB. 0.018 1.244E-02 3.747E-03 -0.002
3 2 T-2 373460.234 8500167.411 25.229 57.997 56.969 0.084 6.240 85.60 1.506 66.860 1.084E+00 0.023 96583.410 TURB. TURB. 0.018 1.275E-02 1.920E-02 -0.012
2 1 T-1 373460.534 8500167.438 25.231 57.983 56.969 0.084 6.324 85.60 0.301 67.161 1.099E+00 0.005 97884.876 TURB. TURB. 0.018 1.306E-02 3.934E-03 -0.002
1 V-2 T-0 373461.284 8500167.504 25.237 57.980 56.970 0.084 6.408 85.60 0.753 67.914 1.114E+00 0.0 0.011 99186.320 TURB. TURB. 0.018 1.337E-02 1.007E-02 0.0 -0.006 0.0


































G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
190 373460.534 8500110.738 25.276 56.970
190 189 T-189 373460.534 8500111.038 25.276 0.790 0.790 16.100 0.300 56.670 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 2.370E-04
189 188 T-188 373460.534 8500111.338 25.275 0.790 1.580 16.100 0.300 56.370 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 2.370E-04
188 187 T-187 373460.534 8500111.638 25.275 0.790 2.370 16.100 0.300 56.070 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 2.370E-04
4 3 T-3 373460.534 8500166.838 25.231 0.790 147.730 16.100 0.300 0.870 2.016E-01 0.025 3376.969 CRIT. TURB. 0.042 1.623E-03 2.071E-04 2.370E-04
3 2 T-2 373460.534 8500167.138 25.231 0.790 148.520 16.100 0.300 0.570 2.026E-01 0.025 3395.027 CRIT. TURB. 0.042 1.638E-03 2.093E-04 2.370E-04
2 1 T-1 373460.534 8500167.438 25.231 0.790 149.310 16.100 0.300 0.270 2.037E-01 0.025 3413.086 CRIT. TURB. 0.042 1.653E-03 2.115E-04 2.370E-04
1 L1 T-0 149.310 16.000 0.700 2.063E-01 0.057 3434.418 CRIT. TURB. 0.042 3.971E-03 2.169E-04 0.600







Sub. Unidad de Riego # 3 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
190 373298.234 8500096.438 23.879 56.969
190 189 T-189 373298.234 8500096.738 23.878 0.790 0.790 16.100 0.300 56.669 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 3.054E-04
189 188 T-188 373298.234 8500097.038 23.878 0.790 1.580 16.100 0.300 56.369 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 3.054E-04
188 187 T-187 373298.234 8500097.338 23.878 0.790 2.370 16.100 0.300 56.069 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 3.054E-04
4 3 T-3 373298.234 8500152.538 23.822 0.790 147.730 16.100 0.300 0.869 2.016E-01 0.025 3376.969 CRIT. TURB. 0.042 1.623E-03 2.071E-04 3.054E-04
3 2 T-2 373298.234 8500152.838 23.821 0.790 148.520 16.100 0.300 0.569 2.026E-01 0.025 3395.027 CRIT. TURB. 0.042 1.638E-03 2.093E-04 3.054E-04
2 1 T-1 373298.234 8500153.138 23.821 0.790 149.310 16.100 0.300 0.269 2.037E-01 0.025 3413.086 CRIT. TURB. 0.042 1.653E-03 2.115E-04 3.054E-04
1 L100 T-0 149.310 16.000 0.700 2.063E-01 0.057 3434.418 CRIT. TURB. 0.042 3.971E-03 2.169E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.173E-01 1.365E-02 5.773E-02
196 373386.734 8500219.435 24.582 58.692
196 195 T-195 373386.734 8500219.135 24.582 0.790 0.790 16.100 0.300 58.392 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -2.965E-04
195 194 T-194 373386.734 8500218.835 24.583 0.790 1.580 16.100 0.300 58.092 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -2.965E-04
194 193 T-193 373386.734 8500218.535 24.583 0.790 2.370 16.100 0.300 57.792 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -2.965E-04
4 3 T-3 373386.734 8500161.535 24.639 0.790 152.470 16.100 0.300 0.792 2.080E-01 0.024 3485.321 CRIT. TURB. 0.042 1.713E-03 2.206E-04 -2.965E-04
3 2 T-2 373386.734 8500161.235 24.640 0.790 153.260 16.100 0.300 0.492 2.091E-01 0.024 3503.379 CRIT. TURB. 0.042 1.728E-03 2.229E-04 -2.965E-04
2 1 T-1 373386.734 8500160.935 24.640 0.790 154.050 16.100 0.300 0.192 2.102E-01 0.024 3521.438 CRIT. TURB. 0.042 1.743E-03 2.252E-04 -2.965E-04
1 L1 T-0 154.050 16.000 0.700 2.128E-01 0.055 3543.447 CRIT. TURB. 0.041 4.188E-03 2.309E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.278E-01 1.498E-02 -5.781E-02
190 189 T-189 373386.734 8500104.535 24.701 0.790 0.790 16.100 0.300 56.669 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 3.265E-04
189 188 T-188 373386.734 8500104.835 24.701 0.790 1.580 16.100 0.300 56.369 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 3.265E-04
188 187 T-187 373386.734 8500105.135 24.701 0.790 2.370 16.100 0.300 56.069 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 3.265E-04
4 3 T-3 373386.734 8500160.335 24.641 0.790 147.730 16.100 0.300 0.869 2.016E-01 0.025 3376.969 CRIT. TURB. 0.042 1.623E-03 2.071E-04 3.265E-04
3 2 T-2 373386.734 8500160.635 24.640 0.790 148.520 16.100 0.300 0.569 2.026E-01 0.025 3395.027 CRIT. TURB. 0.042 1.638E-03 2.093E-04 3.265E-04
2 1 T-1 373386.734 8500160.935 24.640 0.790 149.310 16.100 0.300 0.269 2.037E-01 0.025 3413.086 CRIT. TURB. 0.042 1.653E-03 2.115E-04 3.265E-04
1 L1 T-0 149.310 16.000 0.700 2.063E-01 0.057 3434.418 CRIT. TURB. 0.042 3.971E-03 2.169E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.173E-01 1.365E-02 6.171E-02
27.204-5.800E-02-2.309E-03
1.868E-01 -2.169E-03 5.800E-02 27.061







V-3 Pmáx 10.40 Pmín 9.68
5.326E-01 9.87 4.851E-02 9.82 1.868E-01 9.68
3.776E-04 10.40 8.245E-02 10.32 1.908E-01 10.21
P-V 3 10.4
∆H 6.92% C.U 94.84%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.665E-01
V-2 Pmáx 10.40 Pmín 9.70
5.001E-01 9.90 8.845E-02 9.81 1.928E-01 9.70
4.069E-03 10.40 2.065E-01 10.19 1.738E-01 10.22
P-V 2 10.4
∆H 6.70% C.U 94.95%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.673E-01
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
199 373298.234 8500212.538 23.723 59.545
199 198 T-198 373298.234 8500212.238 23.724 0.790 0.790 16.100 0.300 59.245 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -4.937E-04
198 197 T-197 373298.234 8500211.938 23.724 0.790 1.580 16.100 0.300 58.945 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -4.937E-04
197 196 T-196 373298.234 8500211.638 23.725 0.790 2.370 16.100 0.300 58.645 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -4.937E-04
4 3 T-3 373298.234 8500153.738 23.820 0.790 154.840 16.100 0.300 0.745 2.113E-01 0.024 3539.497 CRIT. TURB. 0.041 1.758E-03 2.275E-04 -4.937E-04
3 2 T-2 373298.234 8500153.438 23.821 0.790 155.630 16.100 0.300 0.445 2.123E-01 0.024 3557.555 CRIT. TURB. 0.041 1.774E-03 2.298E-04 -4.937E-04
2 1 T-1 373298.234 8500153.138 23.821 0.790 156.420 16.100 0.300 0.145 2.134E-01 0.023 3575.614 CRIT. TURB. 0.041 1.789E-03 2.322E-04 -4.937E-04
1 L100 T-0 156.420 16.000 0.700 2.161E-01 0.054 3597.962 CRIT. TURB. 0.041 4.298E-03 2.380E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
100 373298.234 8500153.138 23.821
100 99 T-99 373298.534 8500153.165 23.824 59.545 56.969 0.085 0.085 44.40 0.301 0.301 5.505E-02 0.091 2543.230 CRIT. TURB. 0.046 1.594E-04 4.802E-05 -0.003
99 98 T-98 373300.034 8500153.297 23.836 59.541 56.970 0.085 0.170 44.40 1.506 1.807 1.101E-01 0.228 5086.394 TURB. TURB. 0.037 5.182E-04 7.804E-04 -0.012
98 97 T-97 373300.334 8500153.323 23.839 59.527 56.969 0.085 0.256 44.40 0.301 2.108 1.651E-01 0.030 7629.231 TURB. TURB. 0.033 1.041E-03 3.135E-04 -0.003
97 96 T-96 373301.834 8500153.455 23.851 59.525 56.969 0.085 0.341 44.40 1.506 3.614 2.202E-01 0.114 10172.025 TURB. TURB. 0.031 1.714E-03 2.580E-03 -0.012
96 95 T-95 373302.134 8500153.482 23.854 59.510 56.969 0.085 0.426 44.40 0.301 3.915 2.752E-01 0.018 12714.491 TURB. TURB. 0.029 2.527E-03 7.611E-04 -0.003
95 94 T-94 373303.634 8500153.614 23.866 59.507 56.969 0.085 0.511 44.40 1.506 5.421 3.302E-01 0.076 15256.892 TURB. TURB. 0.028 3.474E-03 5.231E-03 -0.012
94 93 T-93 373303.934 8500153.640 23.868 59.493 56.969 0.085 0.596 44.40 0.301 5.722 3.852E-01 0.013 17798.987 TURB. TURB. 0.027 4.550E-03 1.370E-03 -0.002
93 92 T-92 373305.434 8500153.772 23.881 59.490 56.969 0.085 0.682 44.40 1.506 7.228 4.403E-01 0.057 20341.016 TURB. TURB. 0.026 5.752E-03 8.662E-03 -0.013
92 91 T-91 373305.734 8500153.799 23.883 59.476 56.873 0.085 0.767 44.40 0.301 7.529 4.952E-01 0.010 22880.645 TURB. TURB. 0.025 7.075E-03 2.131E-03 -0.002
91 90 T-90 373307.234 8500153.931 23.896 59.472 56.969 0.085 0.852 44.40 1.506 9.035 5.502E-01 0.046 25422.282 TURB. TURB. 0.025 8.517E-03 1.283E-02 -0.013
90 89 T-89 373307.534 8500153.957 23.898 59.458 56.969 0.085 0.937 44.40 0.301 9.336 6.052E-01 0.008 27963.614 TURB. TURB. 0.024 1.008E-02 3.035E-03 -0.002
89 88 T-88 373309.034 8500154.090 23.911 59.456 56.969 0.085 1.022 44.40 1.506 10.842 6.603E-01 0.038 30504.902 TURB. TURB. 0.023 1.175E-02 1.770E-02 -0.013
88 87 T-87 373309.334 8500154.116 23.913 59.440 56.969 0.085 1.107 44.40 0.301 11.143 7.152E-01 0.007 33045.841 TURB. TURB. 0.023 1.354E-02 4.077E-03 -0.002
87 86 T-86 373310.834 8500154.248 23.925 59.438 56.969 0.085 1.193 44.40 1.506 12.649 7.702E-01 0.033 35586.737 TURB. TURB. 0.023 1.544E-02 2.325E-02 -0.012
86 85 T-85 373311.134 8500154.275 23.928 59.424 56.969 0.085 1.278 44.40 0.301 12.950 8.252E-01 0.006 38127.327 TURB. TURB. 0.022 1.745E-02 5.255E-03 -0.003
85 84 T-84 373312.634 8500154.407 23.940 59.420 56.969 0.085 1.363 44.40 1.506 14.456 8.802E-01 0.029 40667.830 TURB. TURB. 0.022 1.956E-02 2.946E-02 -0.012
84 83 T-83 373312.934 8500154.433 23.943 59.406 56.969 0.085 1.448 44.40 0.301 14.757 9.352E-01 0.005 43208.027 TURB. TURB. 0.022 2.179E-02 6.561E-03 -0.003
83 82 T-82 373314.434 8500154.565 23.955 59.403 57.025 0.085 1.533 44.40 1.506 16.263 9.902E-01 0.025 45749.381 TURB. TURB. 0.021 2.412E-02 3.632E-02 -0.012
82 81 T-81 373314.734 8500154.592 23.958 59.389 56.969 0.085 1.618 44.40 0.301 16.565 1.045E+00 0.005 48289.207 TURB. TURB. 0.021 2.655E-02 7.998E-03 -0.003
81 80 T-80 373316.234 8500154.724 23.970 59.386 56.969 0.085 1.703 44.40 1.506 18.070 1.100E+00 0.023 50828.968 TURB. TURB. 0.021 2.909E-02 4.381E-02 -0.012
80 79 T-79 373316.534 8500154.750 23.973 59.371 56.969 0.085 1.788 44.40 0.301 18.372 1.155E+00 0.004 53368.401 TURB. TURB. 0.021 3.173E-02 9.556E-03 -0.003
79 78 T-78 373318.034 8500154.883 23.985 59.369 56.969 0.085 1.874 44.40 1.506 19.877 1.210E+00 0.021 55907.791 TURB. TURB. 0.021 3.447E-02 5.192E-02 -0.012
78 77 T-77 373318.334 8500154.909 23.988 59.354 56.970 0.085 1.959 44.40 0.301 20.179 1.265E+00 0.004 58446.875 TURB. TURB. 0.020 3.732E-02 1.124E-02 -0.003
77 76 T-76 373319.834 8500155.041 24.000 59.351 56.969 0.085 2.044 44.40 1.506 21.684 1.320E+00 0.019 60985.871 TURB. TURB. 0.020 4.026E-02 6.063E-02 -0.012
76 75 T-75 373320.134 8500155.068 24.003 59.337 56.969 0.085 2.129 59.80 0.301 21.986 7.580E-01 0.007 47165.394 TURB. TURB. 0.021 1.041E-02 3.135E-03 -0.003
75 74 T-74 373321.634 8500155.200 24.017 59.333 56.969 0.085 2.214 59.80 1.506 23.492 7.882E-01 0.032 49050.244 TURB. TURB. 0.021 1.116E-02 1.680E-02 -0.014
74 73 T-73 373321.934 8500155.226 24.020 59.319 57.018 0.085 2.299 59.80 0.301 23.793 8.185E-01 0.006 50935.661 TURB. TURB. 0.021 1.193E-02 3.594E-03 -0.003
73 72 T-72 373323.434 8500155.358 24.033 59.317 56.969 0.085 2.384 59.80 1.506 25.298 8.488E-01 0.030 52820.251 TURB. TURB. 0.021 1.273E-02 1.917E-02 -0.013
72 71 T-71 373323.734 8500155.385 24.036 59.302 57.016 0.085 2.469 59.80 0.301 25.600 8.791E-01 0.006 54705.360 TURB. TURB. 0.021 1.355E-02 4.082E-03 -0.003
71 70 T-70 373325.234 8500155.517 24.050 59.299 56.969 0.085 2.554 59.80 1.506 27.106 9.094E-01 0.028 56589.658 TURB. TURB. 0.020 1.440E-02 2.168E-02 -0.014
70 69 T-69 373325.534 8500155.543 24.053 59.284 56.969 0.085 2.639 59.80 0.301 27.407 9.397E-01 0.005 58473.714 TURB. TURB. 0.020 1.526E-02 4.596E-03 -0.003
69 68 T-68 373327.034 8500155.676 24.066 59.282 56.969 0.085 2.724 59.80 1.506 28.913 9.700E-01 0.026 60357.737 TURB. TURB. 0.020 1.615E-02 2.432E-02 -0.013
68 67 T-67 373327.334 8500155.702 24.069 59.267 57.014 0.085 2.809 59.80 0.301 29.214 1.000E+00 0.005 62242.246 TURB. TURB. 0.020 1.706E-02 5.138E-03 -0.003
67 66 T-66 373328.834 8500155.834 24.083 59.264 56.969 0.085 2.894 59.80 1.506 30.720 1.031E+00 0.024 64125.977 TURB. TURB. 0.020 1.799E-02 2.710E-02 -0.014
66 65 T-65 373329.134 8500155.861 24.086 59.250 56.894 0.085 2.979 59.80 0.301 31.021 1.061E+00 0.005 66008.266 TURB. TURB. 0.020 1.895E-02 5.708E-03 -0.003
65 64 T-64 373330.634 8500155.993 24.099 59.246 56.912 0.085 3.064 59.80 1.506 32.527 1.091E+00 0.023 67890.782 TURB. TURB. 0.020 1.993E-02 3.001E-02 -0.013
64 63 T-63 373330.934 8500156.019 24.102 59.232 56.969 0.085 3.149 59.80 0.301 32.828 1.121E+00 0.004 69773.994 TURB. TURB. 0.020 2.093E-02 6.301E-03 -0.003
63 62 T-62 373332.434 8500156.151 24.116 59.230 56.969 0.085 3.234 59.80 1.506 34.334 1.152E+00 0.022 71657.174 TURB. TURB. 0.019 2.195E-02 3.305E-02 -0.014
62 61 T-61 373332.734 8500156.178 24.118 59.215 56.969 0.085 3.319 59.80 0.301 34.635 1.182E+00 0.004 73540.112 TURB. TURB. 0.019 2.299E-02 6.925E-03 -0.002
61 60 T-60 373334.234 8500156.310 24.132 59.212 56.969 0.085 3.404 59.80 1.506 36.141 1.212E+00 0.021 75423.000 TURB. TURB. 0.019 2.405E-02 3.622E-02 -0.014
60 59 T-59 373334.534 8500156.336 24.135 59.198 56.969 0.085 3.489 59.80 0.301 36.442 1.242E+00 0.004 77305.661 TURB. TURB. 0.019 2.514E-02 7.570E-03 -0.003
59 58 T-58 373336.034 8500156.468 24.148 59.195 56.969 0.085 3.574 59.80 1.506 37.948 1.273E+00 0.020 79188.274 TURB. TURB. 0.019 2.625E-02 3.952E-02 -0.013
58 57 T-57 373336.334 8500156.495 24.151 59.181 56.969 0.085 3.659 59.80 0.301 38.249 1.303E+00 0.004 81070.660 TURB. TURB. 0.019 2.737E-02 8.246E-03 -0.003
57 56 T-56 373337.834 8500156.627 24.165 59.177 56.969 0.085 3.744 59.80 1.506 39.755 1.333E+00 0.019 82952.981 TURB. TURB. 0.019 2.852E-02 4.295E-02 -0.014
56 55 T-55 373338.134 8500156.654 24.167 59.163 56.969 0.085 3.829 71.20 0.301 40.056 9.617E-01 0.005 71251.931 TURB. TURB. 0.019 1.286E-02 3.874E-03 -0.002
55 54 T-54 373339.634 8500156.786 24.181 59.160 56.970 0.085 3.914 71.20 1.506 41.562 9.830E-01 0.026 72832.652 TURB. TURB. 0.019 1.337E-02 2.014E-02 -0.014
54 53 T-53 373339.934 8500156.812 24.184 59.145 56.969 0.085 3.999 71.20 0.301 41.863 1.004E+00 0.005 74413.154 TURB. TURB. 0.019 1.390E-02 4.185E-03 -0.003
53 52 T-52 373341.434 8500156.944 24.197 59.143 56.969 0.085 4.084 71.20 1.506 43.369 1.026E+00 0.024 75993.630 TURB. TURB. 0.019 1.443E-02 2.173E-02 -0.013
52 51 T-51 373341.734 8500156.971 24.200 59.129 56.969 0.085 4.169 71.20 0.301 43.670 1.047E+00 0.005 77573.915 TURB. TURB. 0.019 1.497E-02 4.510E-03 -0.003
51 50 T-50 373343.234 8500157.103 24.214 59.125 56.969 0.085 4.254 71.20 1.506 45.176 1.068E+00 0.023 79154.145 TURB. TURB. 0.019 1.552E-02 2.337E-02 -0.014
50 49 T-49 373343.534 8500157.129 24.217 59.111 56.969 0.085 4.339 71.20 0.301 45.477 1.090E+00 0.005 80734.185 TURB. TURB. 0.019 1.608E-02 4.843E-03 -0.003
49 48 T-48 373345.034 8500157.261 24.232 59.108 56.969 0.085 4.424 71.20 1.506 46.983 1.111E+00 0.023 82314.183 TURB. TURB. 0.019 1.665E-02 2.507E-02 -0.015
48 47 T-47 373345.334 8500157.288 24.235 59.094 56.969 0.085 4.508 71.20 0.301 47.284 1.132E+00 0.004 83893.992 TURB. TURB. 0.019 1.723E-02 5.189E-03 -0.003
47 46 T-46 373346.834 8500157.420 24.249 59.091 56.969 0.085 4.593 71.20 1.506 48.790 1.154E+00 0.022 85473.759 TURB. TURB. 0.019 1.781E-02 2.682E-02 -0.014
46 45 T-45 373347.134 8500157.446 24.252 59.076 56.969 0.085 4.678 71.20 0.301 49.091 1.175E+00 0.004 87053.322 TURB. TURB. 0.019 1.841E-02 5.543E-03 -0.003
45 44 T-44 373348.634 8500157.579 24.267 59.074 56.969 0.085 4.763 71.20 1.506 50.597 1.196E+00 0.021 88632.858 TURB. TURB. 0.019 1.901E-02 2.863E-02 -0.015
44 43 T-43 373348.934 8500157.605 24.270 59.059 56.970 0.085 4.848 71.20 0.301 50.898 1.218E+00 0.004 90212.204 TURB. TURB. 0.018 1.962E-02 5.909E-03 -0.003
43 42 T-42 373350.434 8500157.737 24.284 59.056 56.969 0.085 4.933 71.20 1.506 52.404 1.239E+00 0.020 91791.495 TURB. TURB. 0.018 2.024E-02 3.048E-02 -0.014
42 41 T-41 373350.734 8500157.764 24.287 59.042 56.969 0.085 5.018 71.20 0.301 52.706 1.260E+00 0.004 93370.595 TURB. TURB. 0.018 2.087E-02 6.287E-03 -0.003
41 40 T-40 373352.234 8500157.896 24.301 59.038 56.969 0.085 5.103 71.20 1.506 54.211 1.282E+00 0.020 94949.641 TURB. TURB. 0.018 2.151E-02 3.239E-02 -0.014
40 39 T-39 373352.534 8500157.922 24.304 59.024 56.957 0.085 5.187 71.20 0.301 54.513 1.303E+00 0.004 96528.333 TURB. TURB. 0.018 2.216E-02 6.672E-03 -0.003
39 38 T-38 373354.034 8500158.054 24.319 59.022 56.969 0.085 5.272 71.20 1.506 56.018 1.324E+00 0.019 98107.161 TURB. TURB. 0.018 2.281E-02 3.435E-02 -0.015
38 37 T-37 373354.334 8500158.081 24.322 59.007 56.969 0.085 5.357 71.20 0.301 56.320 1.345E+00 0.004 99685.785 TURB. TURB. 0.018 2.347E-02 7.071E-03 -0.003
37 36 T-36 373355.834 8500158.213 24.336 59.004 56.969 0.085 5.442 85.60 1.506 57.825 9.456E-01 0.027 84229.241 TURB. TURB. 0.019 9.976E-03 1.502E-02 -0.014
36 35 T-35 373356.134 8500158.239 24.339 58.989 56.969 0.085 5.527 85.60 0.301 58.127 9.603E-01 0.005 85542.098 TURB. TURB. 0.019 1.026E-02 3.088E-03 -0.003
35 34 T-34 373357.634 8500158.372 24.354 58.987 56.969 0.085 5.612 85.60 1.506 59.633 9.751E-01 0.026 86854.933 TURB. TURB. 0.019 1.054E-02 1.587E-02 -0.015
34 33 T-33 373357.934 8500158.398 24.357 58.972 56.970 0.085 5.696 85.60 0.301 59.934 9.898E-01 0.005 88167.609 TURB. TURB. 0.019 1.083E-02 3.260E-03 -0.003
33 32 T-32 373359.434 8500158.530 24.372 58.969 56.969 0.085 5.781 85.60 1.506 61.440 1.005E+00 0.025 89480.239 TURB. TURB. 0.019 1.112E-02 1.674E-02 -0.015
32 31 T-31 373359.734 8500158.557 24.375 58.955 56.969 0.085 5.866 85.60 0.301 61.741 1.019E+00 0.005 90792.712 TURB. TURB. 0.018 1.141E-02 3.438E-03 -0.003
31 30 T-30 373361.234 8500158.689 24.390 58.951 56.970 0.085 5.951 85.60 1.506 63.247 1.034E+00 0.024 92105.150 TURB. TURB. 0.018 1.171E-02 1.763E-02 -0.015
30 29 T-29 373361.534 8500158.715 24.393 58.937 56.969 0.085 6.036 85.60 0.301 63.548 1.049E+00 0.005 93417.418 TURB. TURB. 0.018 1.201E-02 3.617E-03 -0.003
29 28 T-28 373363.034 8500158.847 24.408 58.935 56.969 0.085 6.120 85.60 1.506 65.054 1.063E+00 0.024 94729.664 TURB. TURB. 0.018 1.231E-02 1.854E-02 -0.015
28 27 T-27 373363.334 8500158.874 24.411 58.920 57.018 0.085 6.205 85.60 0.301 65.355 1.078E+00 0.005 96042.295 TURB. TURB. 0.018 1.262E-02 3.802E-03 -0.003
27 26 T-26 373364.834 8500159.006 24.426 58.917 56.969 0.085 6.290 85.60 1.506 66.861 1.093E+00 0.023 97354.336 TURB. TURB. 0.018 1.293E-02 1.948E-02 -0.015
26 25 T-25 373365.134 8500159.032 24.430 58.903 56.969 0.085 6.375 85.60 0.301 67.162 1.108E+00 0.005 98666.220 TURB. TURB. 0.018 1.325E-02 3.990E-03 -0.004
25 24 T-24 373366.634 8500159.165 24.445 58.900 56.969 0.085 6.459 85.60 1.506 68.668 1.122E+00 0.022 99978.069 TURB. TURB. 0.018 1.357E-02 2.043E-02 -0.015
24 23 T-23 373366.934 8500159.191 24.448 58.885 56.970 0.085 6.544 85.60 0.301 68.969 1.137E+00 0.004 101289.760 TURB. TURB. 0.018 1.389E-02 4.182E-03 -0.003
23 22 T-22 373368.434 8500159.323 24.463 58.882 56.969 0.085 6.629 85.60 1.506 70.475 1.152E+00 0.022 102601.406 TURB. TURB. 0.018 1.421E-02 2.140E-02 -0.015
22 21 T-21 373368.734 8500159.350 24.467 58.868 56.969 0.085 6.714 85.60 0.301 70.776 1.167E+00 0.004 103912.893 TURB. TURB. 0.018 1.454E-02 4.380E-03 -0.004
21 20 T-20 373370.234 8500159.482 24.482 58.865 56.970 0.085 6.798 85.60 1.506 72.282 1.181E+00 0.021 105224.357 TURB. TURB. 0.018 1.487E-02 2.239E-02 -0.015
20 19 T-19 373370.534 8500159.508 24.485 58.850 56.969 0.085 6.883 85.60 0.301 72.583 1.196E+00 0.004 106535.640 TURB. TURB. 0.018 1.521E-02 4.579E-03 -0.003
19 18 T-18 373372.034 8500159.640 24.500 58.848 56.969 0.085 6.968 85.60 1.506 74.089 1.211E+00 0.021 107846.901 TURB. TURB. 0.018 1.554E-02 2.341E-02 -0.015
18 17 T-17 373372.334 8500159.667 24.503 58.834 56.969 0.085 7.052 85.60 0.301 74.390 1.225E+00 0.004 109158.003 TURB. TURB. 0.018 1.588E-02 4.785E-03 -0.003
17 16 T-16 373373.834 8500159.799 24.519 58.830 56.969 0.085 7.137 85.60 1.506 75.896 1.240E+00 0.020 110469.059 TURB. TURB. 0.018 1.623E-02 2.444E-02 -0.016
16 15 T-15 373374.134 8500159.825 24.522 58.816 56.969 0.085 7.222 85.60 0.301 76.197 1.255E+00 0.004 111779.958 TURB. TURB. 0.018 1.658E-02 4.992E-03 -0.003
15 14 T-14 373375.634 8500159.957 24.537 58.813 56.969 0.085 7.307 85.60 1.506 77.703 1.270E+00 0.020 113090.822 TURB. TURB. 0.018 1.693E-02 2.549E-02 -0.015
14 13 T-13 373375.934 8500159.984 24.540 58.799 56.969 0.085 7.391 85.60 0.301 78.004 1.284E+00 0.004 114401.527 TURB. TURB. 0.018 1.728E-02 5.206E-03 -0.003
13 12 T-12 373377.434 8500160.116 24.556 58.796 56.969 0.085 7.476 85.60 1.506 79.510 1.299E+00 0.019 115712.199 TURB. TURB. 0.018 1.764E-02 2.657E-02 -0.016
12 11 T-11 373377.734 8500160.142 24.559 58.781 56.969 0.085 7.561 85.60 0.301 79.811 1.314E+00 0.004 117022.701 TURB. TURB. 0.018 1.800E-02 5.421E-03 -0.003
11 10 T-10 373379.234 8500160.275 24.574 58.779 56.969 0.085 7.645 85.60 1.506 81.317 1.328E+00 0.019 118333.180 TURB. TURB. 0.017 1.837E-02 2.766E-02 -0.015
10 9 T-9 373379.534 8500160.301 24.577 58.764 56.969 0.085 7.730 85.60 0.301 81.618 1.343E+00 0.004 119643.489 TURB. TURB. 0.017 1.873E-02 5.641E-03 -0.003
9 8 T-8 373381.034 8500160.433 24.593 58.761 56.969 0.085 7.815 104.60 1.506 83.124 9.094E-01 0.028 98983.195 TURB. TURB. 0.018 7.296E-03 1.099E-02 -0.016
8 7 T-7 373381.334 8500160.460 24.596 58.747 56.969 0.085 7.899 104.60 0.301 83.426 9.192E-01 0.005 100055.337 TURB. TURB. 0.018 7.438E-03 2.241E-03 -0.003
7 6 T-6 373382.834 8500160.592 24.609 58.743 56.969 0.085 7.984 104.60 1.506 84.931 9.291E-01 0.027 101127.441 TURB. TURB. 0.018 7.582E-03 1.142E-02 -0.013
6 5 T-5 373383.134 8500160.618 24.611 58.729 56.969 0.085 8.069 104.60 0.301 85.233 9.389E-01 0.005 102199.416 TURB. TURB. 0.018 7.727E-03 2.327E-03 -0.002
5 4 T-4 373384.634 8500160.750 24.623 58.727 56.969 0.085 8.153 104.60 1.506 86.738 9.488E-01 0.026 103271.372 TURB. TURB. 0.018 7.873E-03 1.186E-02 -0.012
4 3 T-3 373384.934 8500160.777 24.626 58.712 56.969 0.085 8.238 104.60 0.301 87.040 9.586E-01 0.005 104343.189 TURB. TURB. 0.018 8.020E-03 2.416E-03 -0.003
3 2 T-2 373386.434 8500160.909 24.637 58.709 56.969 0.085 8.322 104.60 1.506 88.546 9.685E-01 0.026 105414.978 TURB. TURB. 0.018 8.169E-03 1.230E-02 -0.011
2 1 T-1 373386.734 8500160.935 24.640 58.694 56.969 0.085 8.407 104.60 0.301 88.847 9.783E-01 0.005 106486.628 TURB. TURB. 0.018 8.318E-03 2.505E-03 -0.003
1 V-3 T-0 373387.484 8500161.002 24.646 58.692 56.969 0.085 8.492 104.60 0.753 89.600 9.882E-01 0.0 0.013 107558.260 TURB. TURB. 0.018 8.469E-03 6.378E-03 0.0 -0.006 0.0




































Sub. Unidad de Riego # 4 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
202 373206.434 8500205.350 23.160 60.430
202 201 T-201 373206.434 8500205.050 23.159 0.790 0.790 16.100 0.300 60.130 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 6.901E-04
201 200 T-200 373206.434 8500204.750 23.158 0.790 1.580 16.100 0.300 59.830 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 6.901E-04
3 2 T-2 373206.434 8500145.350 23.022 0.790 158.000 16.100 0.300 0.430 2.156E-01 0.023 3611.731 CRIT. TURB. 0.041 1.820E-03 2.369E-04 6.901E-04
2 1 T-1 373206.434 8500145.050 23.021 0.790 158.790 16.100 0.300 0.130 2.167E-01 0.023 3629.790 CRIT. TURB. 0.041 1.835E-03 2.393E-04 6.901E-04
1 L102 T-0 158.790 16.000 0.700 2.194E-01 0.053 3652.476 CRIT. TURB. 0.041 4.410E-03 2.453E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
102 373206.434 8500145.050 23.021
102 101 T-101 373206.734 8500145.076 23.023 60.430 56.969 0.086 0.086 44.40 0.301 0.301 5.546E-02 0.090 2562.553 CRIT. TURB. 0.046 1.615E-04 4.863E-05 -0.002
101 100 T-100 373208.234 8500145.209 23.031 60.412 56.969 0.086 0.172 44.40 1.506 1.807 1.109E-01 0.226 5124.712 TURB. TURB. 0.037 5.249E-04 7.905E-04 -0.008
100 99 T-99 373208.534 8500145.235 23.032 60.412 56.969 0.086 0.258 44.40 0.301 2.108 1.664E-01 0.030 7686.872 TURB. TURB. 0.033 1.055E-03 3.176E-04 -0.001
99 98 T-98 373210.034 8500145.367 23.040 60.410 56.969 0.086 0.343 44.40 1.506 3.614 2.218E-01 0.113 10248.988 TURB. TURB. 0.031 1.736E-03 2.614E-03 -0.008
98 97 T-97 373210.334 8500145.394 23.042 60.395 56.969 0.086 0.429 44.40 0.301 3.915 2.773E-01 0.018 12810.776 TURB. TURB. 0.029 2.560E-03 7.712E-04 -0.002
97 96 T-96 373211.834 8500145.526 23.049 60.392 56.969 0.086 0.515 44.40 1.506 5.421 3.327E-01 0.075 15372.498 TURB. TURB. 0.028 3.520E-03 5.300E-03 -0.007
96 95 T-95 373212.134 8500145.552 23.051 60.378 56.969 0.086 0.601 44.40 0.301 5.722 3.882E-01 0.013 17933.915 TURB. TURB. 0.027 4.611E-03 1.388E-03 -0.002
95 94 T-94 373213.634 8500145.684 23.059 60.375 56.969 0.086 0.687 44.40 1.506 7.228 4.436E-01 0.057 20495.266 TURB. TURB. 0.026 5.829E-03 8.777E-03 -0.008
94 93 T-93 373213.934 8500145.711 23.060 60.361 56.969 0.086 0.773 44.40 0.301 7.529 4.990E-01 0.010 23056.312 TURB. TURB. 0.025 7.170E-03 2.160E-03 -0.001
93 92 T-92 373215.434 8500145.843 23.068 60.357 56.969 0.086 0.858 44.40 1.506 9.035 5.545E-01 0.045 25617.270 TURB. TURB. 0.024 8.633E-03 1.300E-02 -0.008
92 91 T-91 373215.734 8500145.869 23.069 60.343 56.969 0.086 0.944 44.40 0.301 9.336 6.099E-01 0.008 28177.922 TURB. TURB. 0.024 1.021E-02 3.076E-03 -0.001
91 90 T-90 373217.234 8500146.002 23.077 60.341 56.969 0.086 1.030 44.40 1.506 10.842 6.653E-01 0.038 30738.530 TURB. TURB. 0.023 1.191E-02 1.794E-02 -0.008
90 89 T-89 373217.534 8500146.028 23.079 60.325 56.922 0.086 1.116 44.40 0.301 11.143 7.207E-01 0.007 33297.763 TURB. TURB. 0.023 1.372E-02 4.132E-03 -0.002
89 88 T-88 373219.034 8500146.160 23.086 60.323 56.969 0.086 1.202 44.40 1.506 12.649 7.761E-01 0.032 35857.979 TURB. TURB. 0.023 1.565E-02 2.356E-02 -0.007
88 87 T-87 373219.334 8500146.187 23.088 60.309 56.969 0.086 1.287 44.40 0.301 12.950 8.315E-01 0.006 38417.888 TURB. TURB. 0.022 1.768E-02 5.326E-03 -0.002
87 86 T-86 373220.834 8500146.319 23.096 60.305 56.969 0.086 1.373 44.40 1.506 14.456 8.869E-01 0.028 40977.711 TURB. TURB. 0.022 1.983E-02 2.986E-02 -0.008
86 85 T-85 373221.134 8500146.345 23.097 60.291 56.969 0.086 1.459 44.40 0.301 14.757 9.423E-01 0.005 43537.227 TURB. TURB. 0.022 2.208E-02 6.650E-03 -0.001
85 84 T-84 373222.634 8500146.477 23.105 60.288 56.969 0.086 1.545 44.40 1.506 16.263 9.977E-01 0.025 46096.678 TURB. TURB. 0.021 2.444E-02 3.681E-02 -0.008
84 83 T-83 373222.934 8500146.504 23.107 60.274 56.969 0.086 1.631 44.40 0.301 16.564 1.053E+00 0.005 48655.823 TURB. TURB. 0.021 2.691E-02 8.106E-03 -0.002
83 82 T-82 373224.434 8500146.636 23.114 60.271 56.969 0.086 1.716 44.40 1.506 18.070 1.109E+00 0.023 51214.903 TURB. TURB. 0.021 2.949E-02 4.440E-02 -0.007
82 81 T-81 373224.734 8500146.662 23.116 60.256 56.969 0.086 1.802 44.40 0.301 18.371 1.164E+00 0.004 53773.655 TURB. TURB. 0.021 3.216E-02 9.685E-03 -0.002
81 80 T-80 373226.234 8500146.795 23.124 60.254 56.969 0.086 1.888 44.40 1.506 19.877 1.219E+00 0.021 56332.363 TURB. TURB. 0.020 3.494E-02 5.262E-02 -0.008
80 79 T-79 373226.534 8500146.821 23.125 60.238 56.970 0.086 1.974 44.40 0.301 20.178 1.275E+00 0.004 58890.743 TURB. TURB. 0.020 3.783E-02 1.139E-02 -0.001
79 78 T-78 373228.034 8500146.953 23.133 60.236 56.969 0.086 2.059 44.40 1.506 21.684 1.330E+00 0.019 61449.058 TURB. TURB. 0.020 4.081E-02 6.145E-02 -0.008
78 77 T-77 373228.334 8500146.980 23.134 60.222 56.969 0.086 2.145 59.80 0.301 21.985 7.637E-01 0.007 47523.642 TURB. TURB. 0.021 1.055E-02 3.177E-03 -0.001
77 76 T-76 373229.834 8500147.112 23.142 60.218 56.970 0.086 2.231 59.80 1.506 23.491 7.942E-01 0.032 49422.851 TURB. TURB. 0.021 1.131E-02 1.703E-02 -0.008
76 75 T-75 373230.134 8500147.138 23.144 60.204 56.969 0.086 2.316 59.80 0.301 23.792 8.248E-01 0.006 51321.816 TURB. TURB. 0.021 1.209E-02 3.642E-03 -0.002
75 74 T-74 373231.634 8500147.270 23.151 60.202 56.969 0.086 2.402 59.80 1.506 25.298 8.553E-01 0.029 53220.750 TURB. TURB. 0.021 1.290E-02 1.943E-02 -0.007
74 73 T-73 373231.934 8500147.297 23.153 60.187 56.969 0.086 2.488 59.80 0.301 25.599 8.858E-01 0.006 55119.440 TURB. TURB. 0.021 1.374E-02 4.137E-03 -0.002
73 72 T-72 373233.434 8500147.429 23.161 60.184 56.969 0.086 2.574 59.80 1.506 27.105 9.163E-01 0.027 57018.081 TURB. TURB. 0.020 1.459E-02 2.197E-02 -0.008
72 71 T-71 373233.734 8500147.455 23.163 60.169 56.969 0.086 2.659 59.80 0.301 27.406 9.468E-01 0.005 58916.479 TURB. TURB. 0.020 1.547E-02 4.658E-03 -0.002
71 70 T-70 373235.234 8500147.587 23.173 60.167 56.969 0.086 2.745 59.80 1.506 28.912 9.773E-01 0.026 60814.845 TURB. TURB. 0.020 1.637E-02 2.465E-02 -0.010
70 69 T-69 373235.534 8500147.614 23.175 60.153 56.969 0.086 2.831 59.80 0.301 29.213 1.008E+00 0.005 62712.983 TURB. TURB. 0.020 1.729E-02 5.209E-03 -0.002
69 68 T-68 373237.034 8500147.746 23.184 60.149 56.969 0.086 2.916 59.80 1.506 30.719 1.038E+00 0.024 64611.057 TURB. TURB. 0.020 1.824E-02 2.746E-02 -0.009
68 67 T-67 373237.334 8500147.773 23.186 60.135 56.969 0.086 3.002 59.80 0.301 31.020 1.069E+00 0.005 66508.904 TURB. TURB. 0.020 1.921E-02 5.786E-03 -0.002
67 66 T-66 373238.834 8500147.905 23.196 60.131 56.970 0.086 3.088 59.80 1.506 32.526 1.099E+00 0.023 68406.702 TURB. TURB. 0.020 2.020E-02 3.041E-02 -0.010
66 65 T-65 373239.134 8500147.931 23.198 60.117 56.969 0.086 3.173 59.80 0.301 32.827 1.130E+00 0.004 70304.257 TURB. TURB. 0.019 2.121E-02 6.387E-03 -0.002
65 64 T-64 373240.634 8500148.063 23.214 60.115 56.969 0.086 3.259 59.80 1.506 34.333 1.160E+00 0.022 72201.780 TURB. TURB. 0.019 2.225E-02 3.350E-02 -0.016
64 63 T-63 373240.934 8500148.090 23.218 60.100 56.969 0.086 3.344 59.80 0.301 34.634 1.191E+00 0.004 74099.059 TURB. TURB. 0.019 2.330E-02 7.020E-03 -0.004
63 62 T-62 373242.434 8500148.222 23.236 60.097 56.969 0.086 3.430 59.80 1.506 36.140 1.221E+00 0.021 75996.290 TURB. TURB. 0.019 2.438E-02 3.672E-02 -0.018
62 61 T-61 373242.734 8500148.248 23.240 60.083 56.969 0.086 3.516 59.80 0.301 36.441 1.252E+00 0.004 77893.293 TURB. TURB. 0.019 2.548E-02 7.674E-03 -0.004
61 60 T-60 373244.234 8500148.380 23.258 60.080 56.969 0.086 3.601 59.80 1.506 37.947 1.282E+00 0.020 79790.248 TURB. TURB. 0.019 2.660E-02 4.006E-02 -0.018
60 59 T-59 373244.534 8500148.407 23.262 60.066 56.969 0.086 3.687 59.80 0.301 38.248 1.313E+00 0.004 81686.975 TURB. TURB. 0.019 2.775E-02 8.359E-03 -0.004
59 58 T-58 373246.034 8500148.539 23.280 60.062 56.969 0.086 3.773 59.80 1.506 39.754 1.343E+00 0.019 83583.638 TURB. TURB. 0.019 2.891E-02 4.354E-02 -0.018
58 57 T-57 373246.334 8500148.565 23.284 60.048 56.969 0.086 3.858 71.20 0.301 40.056 9.690E-01 0.005 71793.657 TURB. TURB. 0.019 1.303E-02 3.925E-03 -0.004
57 56 T-56 373247.834 8500148.698 23.302 60.046 56.969 0.086 3.944 71.20 1.506 41.562 9.905E-01 0.025 73386.422 TURB. TURB. 0.019 1.356E-02 2.042E-02 -0.018
56 55 T-55 373248.134 8500148.724 23.306 60.030 56.969 0.086 4.029 71.20 0.301 41.863 1.012E+00 0.005 74978.970 TURB. TURB. 0.019 1.409E-02 4.242E-03 -0.004
55 54 T-54 373249.634 8500148.856 23.325 60.028 56.969 0.086 4.115 71.20 1.506 43.369 1.034E+00 0.024 76571.490 TURB. TURB. 0.019 1.463E-02 2.203E-02 -0.019
54 53 T-53 373249.934 8500148.883 23.328 60.014 56.969 0.086 4.200 71.20 0.301 43.670 1.055E+00 0.005 78163.819 TURB. TURB. 0.019 1.518E-02 4.572E-03 -0.003
53 52 T-52 373251.434 8500149.015 23.347 60.010 56.969 0.086 4.286 71.20 1.506 45.176 1.076E+00 0.023 79756.094 TURB. TURB. 0.019 1.573E-02 2.370E-02 -0.019
52 51 T-51 373251.734 8500149.041 23.350 59.996 56.968 0.086 4.372 71.20 0.301 45.477 1.098E+00 0.005 81348.165 TURB. TURB. 0.019 1.630E-02 4.909E-03 -0.003
51 50 T-50 373253.234 8500149.173 23.368 59.993 56.969 0.086 4.457 71.20 1.506 46.983 1.119E+00 0.022 82940.209 TURB. TURB. 0.019 1.688E-02 2.542E-02 -0.018
50 49 T-49 373253.534 8500149.200 23.372 59.979 56.969 0.086 4.543 71.20 0.301 47.284 1.141E+00 0.004 84532.061 TURB. TURB. 0.019 1.746E-02 5.260E-03 -0.004
49 48 T-48 373255.034 8500149.332 23.390 59.976 56.969 0.086 4.628 71.20 1.506 48.790 1.162E+00 0.022 86123.873 TURB. TURB. 0.019 1.806E-02 2.719E-02 -0.018
48 47 T-47 373255.334 8500149.358 23.394 59.961 56.969 0.086 4.714 71.20 0.301 49.091 1.184E+00 0.004 87715.481 TURB. TURB. 0.019 1.866E-02 5.619E-03 -0.004
47 46 T-46 373256.834 8500149.491 23.412 59.959 56.969 0.086 4.799 71.20 1.506 50.597 1.205E+00 0.021 89307.062 TURB. TURB. 0.019 1.927E-02 2.902E-02 -0.018
46 45 T-45 373257.134 8500149.517 23.415 59.944 56.970 0.086 4.885 71.20 0.301 50.898 1.227E+00 0.004 90898.451 TURB. TURB. 0.018 1.989E-02 5.990E-03 -0.003
45 44 T-44 373258.634 8500149.649 23.433 59.941 56.969 0.086 4.970 71.20 1.506 52.404 1.248E+00 0.020 92489.787 TURB. TURB. 0.018 2.052E-02 3.090E-02 -0.018
44 43 T-43 373258.934 8500149.676 23.436 59.927 56.969 0.086 5.056 71.20 0.301 52.705 1.270E+00 0.004 94080.932 TURB. TURB. 0.018 2.116E-02 6.373E-03 -0.003
43 42 T-42 373260.434 8500149.808 23.454 59.923 56.970 0.086 5.141 71.20 1.506 54.211 1.291E+00 0.019 95672.036 TURB. TURB. 0.018 2.180E-02 3.284E-02 -0.018
42 41 T-41 373260.734 8500149.834 23.457 59.909 56.969 0.085 5.227 71.20 0.301 54.512 1.313E+00 0.004 97262.936 TURB. TURB. 0.018 2.246E-02 6.764E-03 -0.003
41 40 T-40 373262.234 8500149.966 23.475 59.907 56.969 0.085 5.312 71.20 1.506 56.018 1.334E+00 0.019 98853.808 TURB. TURB. 0.018 2.312E-02 3.482E-02 -0.018
40 39 T-39 373262.534 8500149.993 23.478 59.892 56.969 0.085 5.398 85.60 0.301 56.320 9.380E-01 0.005 83547.275 TURB. TURB. 0.019 9.831E-03 2.961E-03 -0.003
39 38 T-38 373264.034 8500150.125 23.496 59.889 56.969 0.085 5.483 85.60 1.506 57.825 9.528E-01 0.026 84870.321 TURB. TURB. 0.019 1.011E-02 1.523E-02 -0.018
38 37 T-37 373264.334 8500150.151 23.500 59.874 56.969 0.085 5.569 85.60 0.301 58.127 9.677E-01 0.005 86193.196 TURB. TURB. 0.019 1.040E-02 3.131E-03 -0.004
37 36 T-36 373265.834 8500150.284 23.517 59.872 56.969 0.085 5.654 85.60 1.506 59.633 9.825E-01 0.026 87516.049 TURB. TURB. 0.019 1.068E-02 1.609E-02 -0.017
36 35 T-35 373266.134 8500150.310 23.520 59.857 56.970 0.085 5.740 85.60 0.301 59.934 9.974E-01 0.005 88838.744 TURB. TURB. 0.019 1.098E-02 3.305E-03 -0.003
35 34 T-34 373267.634 8500150.442 23.538 59.854 56.969 0.085 5.825 85.60 1.506 61.440 1.012E+00 0.025 90161.393 TURB. TURB. 0.018 1.127E-02 1.697E-02 -0.018
34 33 T-33 373267.934 8500150.469 23.541 59.840 56.969 0.085 5.911 85.60 0.301 61.741 1.027E+00 0.005 91483.884 TURB. TURB. 0.018 1.157E-02 3.485E-03 -0.003
33 32 T-32 373269.434 8500150.601 23.559 59.836 56.970 0.085 5.996 85.60 1.506 63.247 1.042E+00 0.024 92806.341 TURB. TURB. 0.018 1.187E-02 1.787E-02 -0.018
32 31 T-31 373269.734 8500150.627 23.562 59.822 56.969 0.085 6.081 85.60 0.301 63.548 1.057E+00 0.005 94128.628 TURB. TURB. 0.018 1.217E-02 3.666E-03 -0.003
31 30 T-30 373271.234 8500150.759 23.580 59.820 56.969 0.085 6.167 85.60 1.506 65.054 1.072E+00 0.023 95450.892 TURB. TURB. 0.018 1.248E-02 1.880E-02 -0.018
30 29 T-29 373271.534 8500150.786 23.583 59.805 56.969 0.085 6.252 85.60 0.301 65.355 1.086E+00 0.005 96772.986 TURB. TURB. 0.018 1.280E-02 3.854E-03 -0.003
29 28 T-28 373273.034 8500150.918 23.601 59.802 56.969 0.085 6.338 85.60 1.506 66.861 1.101E+00 0.023 98095.047 TURB. TURB. 0.018 1.311E-02 1.974E-02 -0.018
28 27 T-27 373273.334 8500150.944 23.603 59.788 56.969 0.085 6.423 85.60 0.301 67.162 1.116E+00 0.004 99416.949 TURB. TURB. 0.018 1.343E-02 4.044E-03 -0.002
27 26 T-26 373274.834 8500151.076 23.616 59.785 56.969 0.085 6.509 85.60 1.506 68.668 1.131E+00 0.022 100738.817 TURB. TURB. 0.018 1.375E-02 2.071E-02 -0.013
26 25 T-25 373275.134 8500151.103 23.619 59.771 56.969 0.085 6.594 85.60 0.301 68.969 1.146E+00 0.004 102060.527 TURB. TURB. 0.018 1.408E-02 4.241E-03 -0.003
25 24 T-24 373276.634 8500151.235 23.632 59.767 56.969 0.085 6.679 85.60 1.506 70.475 1.161E+00 0.022 103382.191 TURB. TURB. 0.018 1.441E-02 2.169E-02 -0.013
24 23 T-23 373276.934 8500151.261 23.635 59.753 56.969 0.085 6.765 85.60 0.301 70.776 1.175E+00 0.004 104703.697 TURB. TURB. 0.018 1.474E-02 4.439E-03 -0.003
23 22 T-22 373278.434 8500151.394 23.648 59.751 56.969 0.085 6.850 85.60 1.506 72.282 1.190E+00 0.021 106025.181 TURB. TURB. 0.018 1.508E-02 2.270E-02 -0.013
22 21 T-21 373278.734 8500151.420 23.651 59.735 56.969 0.085 6.935 85.60 0.301 72.583 1.205E+00 0.004 107346.483 TURB. TURB. 0.018 1.541E-02 4.642E-03 -0.003
21 20 T-20 373280.234 8500151.552 23.664 59.733 56.937 0.085 7.021 85.60 1.506 74.089 1.220E+00 0.021 108667.400 TURB. TURB. 0.018 1.576E-02 2.373E-02 -0.013
20 19 T-19 373280.534 8500151.579 23.667 59.719 56.969 0.085 7.106 85.60 0.301 74.390 1.235E+00 0.004 109988.521 TURB. TURB. 0.018 1.610E-02 4.851E-03 -0.003
19 18 T-18 373282.034 8500151.711 23.680 59.715 56.969 0.085 7.192 85.60 1.506 75.896 1.250E+00 0.020 111309.597 TURB. TURB. 0.018 1.645E-02 2.477E-02 -0.013
18 17 T-17 373282.334 8500151.737 23.682 59.701 56.969 0.085 7.277 85.60 0.301 76.197 1.264E+00 0.004 112630.515 TURB. TURB. 0.018 1.680E-02 5.060E-03 -0.002
17 16 T-16 373283.834 8500151.869 23.696 59.698 56.969 0.085 7.362 85.60 1.506 77.703 1.279E+00 0.020 113951.398 TURB. TURB. 0.018 1.716E-02 2.584E-02 -0.014
16 15 T-15 373284.134 8500151.896 23.698 59.684 56.969 0.085 7.448 85.60 0.301 78.004 1.294E+00 0.004 115272.123 TURB. TURB. 0.018 1.752E-02 5.277E-03 -0.002
15 14 T-14 373285.634 8500152.028 23.711 59.681 56.969 0.085 7.533 85.60 1.506 79.510 1.309E+00 0.019 116592.815 TURB. TURB. 0.018 1.788E-02 2.693E-02 -0.013
14 13 T-13 373285.934 8500152.054 23.714 59.666 56.969 0.085 7.618 85.60 0.301 79.811 1.324E+00 0.004 117913.336 TURB. TURB. 0.017 1.825E-02 5.496E-03 -0.003
13 12 T-12 373287.434 8500152.187 23.727 59.664 56.969 0.085 7.703 85.60 1.506 81.317 1.339E+00 0.019 119233.835 TURB. TURB. 0.017 1.862E-02 2.804E-02 -0.013
12 11 T-11 373287.734 8500152.213 23.730 59.649 56.970 0.085 7.789 104.60 0.301 81.618 9.064E-01 0.006 98656.189 TURB. TURB. 0.018 7.253E-03 2.184E-03 -0.003
11 10 T-10 373289.234 8500152.345 23.743 59.646 56.969 0.085 7.874 104.60 1.506 83.124 9.163E-01 0.027 99736.660 TURB. TURB. 0.018 7.396E-03 1.114E-02 -0.013
10 9 T-9 373289.534 8500152.372 23.746 59.632 56.969 0.085 7.959 104.60 0.301 83.425 9.262E-01 0.005 100817.001 TURB. TURB. 0.018 7.540E-03 2.271E-03 -0.003
9 8 T-8 373291.034 8500152.504 23.759 59.628 56.969 0.085 8.045 104.60 1.506 84.931 9.362E-01 0.027 101897.306 TURB. TURB. 0.018 7.686E-03 1.157E-02 -0.013
8 7 T-7 373291.334 8500152.530 23.762 59.614 56.969 0.085 8.130 104.60 0.301 85.232 9.461E-01 0.005 102977.480 TURB. TURB. 0.018 7.833E-03 2.359E-03 -0.003
7 6 T-6 373292.834 8500152.662 23.775 59.612 56.969 0.085 8.215 104.60 1.506 86.738 9.560E-01 0.026 104057.636 TURB. TURB. 0.018 7.981E-03 1.202E-02 -0.013
6 5 T-5 373293.134 8500152.689 23.777 59.597 56.969 0.085 8.300 104.60 0.301 87.040 9.659E-01 0.005 105137.653 TURB. TURB. 0.018 8.130E-03 2.449E-03 -0.002
5 4 T-4 373294.634 8500152.821 23.791 59.594 56.969 0.085 8.386 104.60 1.506 88.545 9.759E-01 0.026 106217.643 TURB. TURB. 0.018 8.281E-03 1.247E-02 -0.014
4 3 T-3 373294.934 8500152.847 23.793 59.579 56.969 0.085 8.471 104.60 0.301 88.847 9.858E-01 0.005 107297.493 TURB. TURB. 0.018 8.433E-03 2.539E-03 -0.002
3 2 T-2 373296.434 8500152.980 23.807 59.577 56.969 0.085 8.556 104.60 1.506 90.353 9.957E-01 0.025 108377.325 TURB. TURB. 0.018 8.586E-03 1.293E-02 -0.014
2 1 T-1 373296.734 8500153.006 23.809 59.562 56.970 0.085 8.641 104.60 0.301 90.654 1.006E+00 0.005 109457.027 TURB. TURB. 0.018 8.740E-03 2.632E-03 -0.002
1 V-4 T-0 373297.484 8500153.072 23.815 59.559 56.969 0.085 8.727 104.60 0.753 91.407 1.016E+00 0.0 0.012 110536.692 TURB. TURB. 0.018 8.895E-03 6.698E-03 0.0 -0.006 0.0




































G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
190 373206.434 8500088.350 22.874 56.969
190 189 T-189 373206.434 8500088.650 22.874 0.790 0.790 16.100 0.300 56.669 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -7.794E-04
189 188 T-188 373206.434 8500088.950 22.875 0.790 1.580 16.100 0.300 56.369 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -7.794E-04
188 187 T-187 373206.434 8500089.250 22.876 0.790 2.370 16.100 0.300 56.069 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -7.794E-04
4 3 T-3 373206.434 8500144.450 23.019 0.790 147.730 16.100 0.300 0.869 2.016E-01 0.025 3376.969 CRIT. TURB. 0.042 1.623E-03 2.071E-04 -7.794E-04
3 2 T-2 373206.434 8500144.750 23.020 0.790 148.520 16.100 0.300 0.569 2.026E-01 0.025 3395.027 CRIT. TURB. 0.042 1.638E-03 2.093E-04 -7.794E-04
2 1 T-1 373206.434 8500145.050 23.021 0.790 149.310 16.100 0.300 0.269 2.037E-01 0.025 3413.086 CRIT. TURB. 0.042 1.653E-03 2.115E-04 -7.794E-04
1 L102 T-0 149.310 16.000 0.700 2.063E-01 0.057 3434.418 CRIT. TURB. 0.042 3.971E-03 2.169E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.173E-01 1.365E-02 -1.473E-01
199 373296.734 8500212.406 23.711 59.559
199 198 T-198 373296.734 8500212.106 23.712 0.790 0.790 16.100 0.300 59.259 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -4.936E-04
198 197 T-197 373296.734 8500211.806 23.712 0.790 1.580 16.100 0.300 58.959 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -4.936E-04
197 196 T-196 373296.734 8500211.506 23.713 0.790 2.370 16.100 0.300 58.659 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -4.936E-04
4 3 T-3 373296.734 8500153.606 23.808 0.790 154.840 16.100 0.300 0.759 2.113E-01 0.024 3539.497 CRIT. TURB. 0.041 1.758E-03 2.275E-04 -4.936E-04
3 2 T-2 373296.734 8500153.306 23.809 0.790 155.630 16.100 0.300 0.459 2.123E-01 0.024 3557.555 CRIT. TURB. 0.041 1.774E-03 2.298E-04 -4.936E-04
2 1 T-1 373296.734 8500153.006 23.809 0.790 156.420 16.100 0.300 0.159 2.134E-01 0.023 3575.614 CRIT. TURB. 0.041 1.789E-03 2.322E-04 -4.936E-04
1 L1 T-0 156.420 16.000 0.700 2.161E-01 0.054 3597.962 CRIT. TURB. 0.041 4.298E-03 2.380E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.332E-01 1.568E-02 -9.774E-02
190 373296.734 8500096.306 23.862 56.969
190 189 T-189 373296.734 8500096.606 23.861 0.790 0.790 16.100 0.300 56.669 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 2.791E-04
189 188 T-188 373296.734 8500096.906 23.861 0.790 1.580 16.100 0.300 56.369 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 2.791E-04
188 187 T-187 373296.734 8500097.206 23.861 0.790 2.370 16.100 0.300 56.069 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 2.791E-04
4 3 T-3 373296.734 8500152.406 23.810 0.790 147.730 16.100 0.300 0.869 2.016E-01 0.025 3376.969 CRIT. TURB. 0.042 1.623E-03 2.071E-04 2.791E-04
3 2 T-2 373296.734 8500152.706 23.809 0.790 148.520 16.100 0.300 0.569 2.026E-01 0.025 3395.027 CRIT. TURB. 0.042 1.638E-03 2.093E-04 2.791E-04
2 1 T-1 373296.734 8500153.006 23.809 0.790 149.310 16.100 0.300 0.269 2.037E-01 0.025 3413.086 CRIT. TURB. 0.042 1.653E-03 2.115E-04 2.791E-04
1 L1 T-0 149.310 16.000 0.700 2.063E-01 0.057 3434.418 CRIT. TURB. 0.042 3.971E-03 2.169E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.173E-01 1.365E-02 5.275E-02
-2.380E-03 -9.800E-02 27.273
-1.919E-02 -2.169E-03 -1.480E-01 27.061








Sub. Unidad de Riego # 5 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
39 373116.434 8500080.446 22.247 11.694
39 38 T-38 373116.434 8500080.746 22.248 0.790 0.790 16.100 0.300 11.394 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.206E-03
38 37 T-37 373116.434 8500081.046 22.250 0.790 1.580 16.100 0.300 11.094 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.206E-03
37 36 T-36 373116.434 8500081.346 22.251 0.790 2.370 16.100 0.300 10.794 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.206E-03
4 3 T-3 373116.434 8500091.246 22.291 0.790 28.440 16.100 0.300 0.894 3.880E-02 0.129 650.112 LAM. LAM. 0.098 1.408E-04 7.675E-06 -1.206E-03
3 2 T-2 373116.434 8500091.546 22.292 0.790 29.230 16.100 0.300 0.594 3.988E-02 0.125 668.170 LAM. LAM. 0.096 1.447E-04 8.107E-06 -1.206E-03
2 1 T-1 373116.434 8500091.846 22.293 0.790 30.020 16.100 0.300 0.294 4.096E-02 0.122 686.229 LAM. LAM. 0.093 1.486E-04 8.551E-06 -1.206E-03
1 L100 T-0 30.020 16.000 0.700 4.147E-02 0.281 690.518 LAM. LAM. 0.093 3.555E-04 8.767E-06 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 3.253E-03 1.214E-04 -4.582E-02
190 373121.834 8500080.897 22.279 56.970
190 189 T-189 373121.834 8500081.197 22.280 0.790 0.790 16.100 0.300 56.670 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.285E-03
189 188 T-188 373121.834 8500081.497 22.282 0.790 1.580 16.100 0.300 56.370 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.285E-03
188 187 T-187 373121.834 8500081.797 22.283 0.790 2.370 16.100 0.300 56.070 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.285E-03
4 3 T-3 373121.834 8500136.996 22.519 0.790 147.730 16.100 0.300 0.870 2.016E-01 0.025 3376.969 CRIT. TURB. 0.042 1.623E-03 2.071E-04 -1.285E-03
3 2 T-2 373121.834 8500137.296 22.521 0.790 148.520 16.100 0.300 0.570 2.026E-01 0.025 3395.027 CRIT. TURB. 0.042 1.638E-03 2.093E-04 -1.285E-03
2 1 T-1 373121.834 8500137.596 22.522 0.790 149.310 16.100 0.300 0.270 2.037E-01 0.025 3413.086 CRIT. TURB. 0.042 1.653E-03 2.115E-04 -1.285E-03
1 L94 T-0 149.310 16.000 0.700 2.063E-01 0.057 3434.418 CRIT. TURB. 0.042 3.971E-03 2.169E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.173E-01 1.365E-02 -2.428E-01
204 373129.034 8500199.130 22.826 61.177
204 203 T-203 373129.034 8500198.830 22.825 0.790 0.790 16.100 0.300 60.877 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.265E-03
203 202 T-202 373129.034 8500198.530 22.823 0.790 1.580 16.100 0.300 60.577 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.265E-03
4 3 T-3 373129.034 8500138.831 22.572 0.790 158.790 16.100 0.300 0.877 2.167E-01 0.023 3629.790 CRIT. TURB. 0.041 1.835E-03 2.393E-04 1.265E-03
3 2 T-2 373129.034 8500138.531 22.570 0.790 159.580 16.100 0.300 0.577 2.177E-01 0.023 3647.849 CRIT. TURB. 0.041 1.851E-03 2.416E-04 1.265E-03
2 1 T-1 373129.034 8500138.231 22.569 0.790 160.370 16.100 0.300 0.277 2.188E-01 0.023 3665.907 CRIT. TURB. 0.041 1.867E-03 2.440E-04 1.265E-03
1 L86 T-0 160.370 16.000 0.700 2.216E-01 0.053 3688.819 CRIT. TURB. 0.041 4.485E-03 2.502E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.426E-01 1.689E-02 2.568E-01
202 373204.934 8500205.218 23.154 60.444
202 201 T-201 373204.934 8500204.918 23.153 0.790 0.790 16.100 0.300 60.144 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 6.998E-04
201 200 T-200 373204.934 8500204.618 23.152 0.790 1.580 16.100 0.300 59.844 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 6.998E-04
200 199 T-199 373204.934 8500204.318 23.152 0.790 2.370 16.100 0.300 59.544 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 6.998E-04
4 3 T-3 373204.934 8500145.518 23.014 0.790 157.210 16.100 0.300 0.744 2.145E-01 0.023 3593.673 CRIT. TURB. 0.041 1.804E-03 2.345E-04 6.998E-04
3 2 T-2 373204.934 8500145.218 23.014 0.790 158.000 16.100 0.300 0.444 2.156E-01 0.023 3611.731 CRIT. TURB. 0.041 1.820E-03 2.369E-04 6.998E-04
2 1 T-1 373204.934 8500144.918 23.013 0.790 158.790 16.100 0.300 0.144 2.167E-01 0.023 3629.790 CRIT. TURB. 0.041 1.835E-03 2.393E-04 6.998E-04
1 L1 T-0 158.790 16.000 0.700 2.194E-01 0.053 3652.476 CRIT. TURB. 0.041 4.410E-03 2.453E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.388E-01 1.640E-02 1.407E-01
-8.761E-05 -4.700E-02 19.893
-1.152E-01 -2.169E-03 -2.440E-01 27.061
27.3872.580E-01-2.502E-03






V-4 Pmáx 10.40 Pmín 9.52
5.877E-01 9.81 2.917E-01 9.52 -1.919E-02 9.83
6.976E-04 10.40 4.851E-02 10.35 1.818E-01 10.22
P-V 4 10.4
∆H 8.46% C.U 94.07%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.602E-01
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
190 373204.934 8500088.218 22.862 56.969
190 189 T-189 373204.934 8500088.518 22.863 0.790 0.790 16.100 0.300 56.669 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -8.004E-04
189 188 T-188 373204.934 8500088.818 22.863 0.790 1.580 16.100 0.300 56.369 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -8.004E-04
188 187 T-187 373204.934 8500089.118 22.864 0.790 2.370 16.100 0.300 56.069 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -8.004E-04
4 3 T-3 373204.934 8500144.318 23.011 0.790 147.730 16.100 0.300 0.869 2.016E-01 0.025 3376.969 CRIT. TURB. 0.042 1.623E-03 2.071E-04 -8.004E-04
3 2 T-2 373204.934 8500144.618 23.012 0.790 148.520 16.100 0.300 0.569 2.026E-01 0.025 3395.027 CRIT. TURB. 0.042 1.638E-03 2.093E-04 -8.004E-04
2 1 T-1 373204.934 8500144.918 23.013 0.790 149.310 16.100 0.300 0.269 2.037E-01 0.025 3413.086 CRIT. TURB. 0.042 1.653E-03 2.115E-04 -8.004E-04
1 L1 T-0 149.310 16.000 0.700 2.063E-01 0.057 3434.418 CRIT. TURB. 0.042 3.971E-03 2.169E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
100 373116.434 8500091.846 22.293
100 99 T-99 373116.734 8500094.507 22.305 11.694 0.009 0.009 44.40 2.678 2.678 5.525E-03 8.078 255.255 LAMI. LAMI. 0.251 8.785E-06 2.353E-05 -0.012
99 98 T-98 373118.234 8500107.813 22.366 14.329 0.010 0.019 44.40 13.390 16.068 1.229E-02 18.152 568.026 LAMI. LAMI. 0.113 1.955E-05 2.618E-04 -0.061
98 97 T-97 373118.534 8500110.474 22.379 27.503 0.020 0.039 44.40 2.678 18.746 2.529E-02 1.765 1168.356 LAMI. LAMI. 0.055 4.021E-05 1.077E-04 -0.013
97 96 T-96 373120.034 8500123.780 22.447 30.137 0.022 0.061 44.40 13.390 32.137 3.953E-02 5.646 1826.182 LAMI. LAMI. 0.035 6.285E-05 8.416E-04 -0.068
96 95 T-95 373120.334 8500126.441 22.461 43.311 0.032 0.093 44.40 2.678 34.815 5.999E-02 0.744 2771.568 CRIT. TURB. 0.045 1.843E-04 4.936E-04 -0.014
373121.589 8500137.575 22.521 46.265
373121.834 8500137.596 22.522
94 93 T-93 373122.134 8500137.623 22.524 6.614 56.970 0.047 0.173 44.40 0.301 46.566 1.117E-01 0.045 5162.351 TURB. TURB. 0.037 5.316E-04 1.601E-04 -0.002
93 92 T-92 373123.634 8500137.755 22.533 9.248 56.970 0.048 0.221 44.40 1.506 48.072 1.430E-01 0.175 6607.727 TURB. TURB. 0.035 8.124E-04 1.223E-03 -0.009
92 91 T-91 373123.934 8500137.781 22.535 22.422 56.970 0.058 0.280 44.40 0.301 48.373 1.805E-01 0.028 8340.663 TURB. TURB. 0.032 1.215E-03 3.658E-04 -0.002
91 90 T-90 373125.434 8500137.914 22.545 25.057 56.970 0.060 0.340 44.40 1.506 49.879 2.193E-01 0.114 10131.117 TURB. TURB. 0.031 1.702E-03 2.563E-03 -0.010
90 89 T-89 373125.734 8500137.940 22.547 38.230 56.970 0.070 0.409 44.40 0.301 50.180 2.643E-01 0.019 12209.108 TURB. TURB. 0.029 2.354E-03 7.089E-04 -0.002
89 88 T-88 373127.234 8500138.072 22.557 40.866 56.970 0.072 0.481 44.40 1.506 51.686 3.105E-01 0.081 14344.638 TURB. TURB. 0.028 3.119E-03 4.696E-03 -0.010
88 87 T-87 373127.534 8500138.099 22.559 53.896 56.970 0.081 0.562 44.40 0.301 51.987 3.629E-01 0.014 16764.563 TURB. TURB. 0.027 4.097E-03 1.234E-03 -0.002
87 86 T-86 373129.034 8500138.231 22.569 56.675 56.970 0.083 0.645 44.40 1.506 53.493 4.165E-01 0.060 19245.147 TURB. TURB. 0.026 5.219E-03 7.859E-03 -0.010
86 85 T-85 373129.334 8500138.257 22.571 61.177 56.970 0.086 0.731 44.40 0.301 53.794 4.724E-01 0.011 21823.999 TURB. TURB. 0.025 6.510E-03 1.960E-03 -0.002
85 84 T-84 373130.834 8500138.389 22.582 61.174 56.970 0.086 0.818 44.40 1.506 55.300 5.282E-01 0.048 24402.785 TURB. TURB. 0.025 7.924E-03 1.193E-02 -0.011
84 83 T-83 373131.134 8500138.416 22.584 61.160 56.970 0.086 0.904 44.40 0.301 55.601 5.840E-01 0.009 26981.266 TURB. TURB. 0.024 9.461E-03 2.850E-03 -0.002
83 82 T-82 373132.634 8500138.548 22.594 61.157 56.970 0.086 0.991 44.40 1.506 57.107 6.398E-01 0.039 29559.681 TURB. TURB. 0.024 1.112E-02 1.674E-02 -0.010
82 81 T-81 373132.934 8500138.574 22.596 61.142 56.970 0.086 1.077 44.40 0.301 57.408 6.956E-01 0.007 32137.768 TURB. TURB. 0.023 1.289E-02 3.881E-03 -0.002
81 80 T-80 373134.434 8500138.706 22.607 61.140 56.970 0.086 1.163 44.40 1.506 58.914 7.514E-01 0.033 34715.812 TURB. TURB. 0.023 1.477E-02 2.225E-02 -0.011
80 79 T-79 373134.734 8500138.733 22.609 61.114 56.970 0.086 1.250 44.40 0.301 59.215 8.072E-01 0.006 37293.310 TURB. TURB. 0.022 1.677E-02 5.053E-03 -0.002
79 78 T-78 373136.234 8500138.865 22.619 61.121 56.970 0.086 1.336 44.40 1.506 60.721 8.630E-01 0.029 39870.960 TURB. TURB. 0.022 1.889E-02 2.844E-02 -0.010
78 77 T-77 373136.534 8500138.892 22.622 61.107 56.970 0.086 1.423 44.40 0.301 61.022 9.188E-01 0.005 42448.305 TURB. TURB. 0.022 2.111E-02 6.359E-03 -0.003
77 76 T-76 373138.034 8500139.024 22.632 61.103 56.971 0.086 1.509 44.40 1.506 62.528 9.745E-01 0.026 45025.584 TURB. TURB. 0.022 2.344E-02 3.530E-02 -0.010
76 75 T-75 373138.334 8500139.050 22.635 61.089 56.970 0.086 1.595 44.40 0.301 62.829 1.030E+00 0.005 47602.536 TURB. TURB. 0.021 2.588E-02 7.795E-03 -0.003
75 74 T-74 373139.834 8500139.182 22.645 61.086 56.970 0.086 1.682 44.40 1.506 64.335 1.086E+00 0.023 50179.422 TURB. TURB. 0.021 2.843E-02 4.281E-02 -0.010
74 73 T-73 373140.134 8500139.209 22.647 61.072 56.970 0.086 1.768 44.40 0.301 64.636 1.142E+00 0.004 52756.002 TURB. TURB. 0.021 3.109E-02 9.363E-03 -0.002
73 72 T-72 373141.634 8500139.341 22.658 61.069 56.970 0.086 1.854 44.40 1.506 66.142 1.198E+00 0.021 55332.517 TURB. TURB. 0.021 3.384E-02 5.096E-02 -0.011
72 71 T-71 373141.934 8500139.367 22.660 61.054 56.970 0.086 1.941 44.40 0.301 66.443 1.253E+00 0.004 57908.704 TURB. TURB. 0.020 3.671E-02 1.105E-02 -0.002
71 70 T-70 373143.434 8500139.499 22.671 61.052 56.970 0.086 2.027 44.40 1.506 67.949 1.309E+00 0.019 60484.847 TURB. TURB. 0.020 3.967E-02 5.974E-02 -0.011
70 69 T-69 373143.734 8500139.526 22.673 61.038 56.970 0.086 2.113 59.80 0.301 68.251 7.524E-01 0.007 46820.976 TURB. TURB. 0.021 1.027E-02 3.094E-03 -0.002
69 68 T-68 373145.234 8500139.658 22.684 61.034 56.970 0.086 2.200 59.80 1.506 69.756 7.832E-01 0.032 48733.406 TURB. TURB. 0.021 1.103E-02 1.661E-02 -0.011
68 67 T-67 373145.534 8500139.684 22.686 61.020 56.970 0.086 2.286 59.80 0.301 70.057 8.139E-01 0.006 50645.609 TURB. TURB. 0.021 1.181E-02 3.557E-03 -0.002
67 66 T-66 373147.034 8500139.817 22.697 61.017 56.970 0.086 2.372 59.80 1.506 71.563 8.446E-01 0.030 52557.762 TURB. TURB. 0.021 1.262E-02 1.900E-02 -0.011
66 65 T-65 373147.334 8500139.843 22.699 61.002 56.970 0.086 2.458 59.80 0.301 71.865 8.753E-01 0.006 54469.673 TURB. TURB. 0.021 1.345E-02 4.050E-03 -0.002
65 64 T-64 373148.834 8500139.975 22.710 61.000 56.970 0.086 2.545 59.80 1.506 73.370 9.061E-01 0.028 56381.551 TURB. TURB. 0.020 1.430E-02 2.154E-02 -0.011
64 63 T-63 373149.134 8500140.002 22.712 60.985 56.970 0.086 2.631 59.80 0.301 73.672 9.368E-01 0.005 58293.186 TURB. TURB. 0.020 1.518E-02 4.572E-03 -0.002
63 62 T-62 373150.634 8500140.134 22.723 60.982 56.970 0.086 2.717 59.80 1.506 75.177 9.675E-01 0.026 60204.772 TURB. TURB. 0.020 1.608E-02 2.421E-02 -0.011
62 61 T-61 373150.934 8500140.160 22.725 60.968 56.970 0.086 2.804 59.80 0.301 75.479 9.982E-01 0.005 62116.131 TURB. TURB. 0.020 1.700E-02 5.119E-03 -0.002
61 60 T-60 373152.434 8500140.292 22.736 60.965 56.970 0.086 2.890 59.80 1.506 76.984 1.029E+00 0.024 64027.441 TURB. TURB. 0.020 1.795E-02 2.702E-02 -0.011
60 59 T-59 373152.734 8500140.319 22.738 60.951 56.970 0.086 2.976 59.80 0.301 77.286 1.060E+00 0.005 65938.525 TURB. TURB. 0.020 1.891E-02 5.697E-03 -0.002
59 58 T-58 373154.234 8500140.451 22.749 60.947 56.970 0.086 3.062 59.80 1.506 78.791 1.090E+00 0.023 67849.543 TURB. TURB. 0.020 1.990E-02 2.997E-02 -0.011
58 57 T-57 373154.534 8500140.477 22.751 60.933 56.970 0.086 3.149 59.80 0.301 79.093 1.121E+00 0.004 69760.334 TURB. TURB. 0.020 2.092E-02 6.299E-03 -0.002
57 56 T-56 373156.034 8500140.610 22.762 60.931 56.970 0.086 3.235 59.80 1.506 80.599 1.152E+00 0.022 71671.093 TURB. TURB. 0.019 2.195E-02 3.306E-02 -0.011
56 55 T-55 373156.334 8500140.636 22.764 60.915 56.970 0.086 3.321 59.80 0.301 80.900 1.182E+00 0.004 73581.592 TURB. TURB. 0.019 2.301E-02 6.930E-03 -0.002
55 54 T-54 373157.834 8500140.768 22.775 60.913 56.970 0.086 3.407 59.80 1.506 82.405 1.213E+00 0.021 75492.059 TURB. TURB. 0.019 2.409E-02 3.628E-02 -0.011
54 53 T-53 373158.134 8500140.795 22.777 60.899 56.970 0.086 3.494 59.80 0.301 82.707 1.244E+00 0.004 77402.299 TURB. TURB. 0.019 2.520E-02 7.589E-03 -0.002
53 52 T-52 373159.634 8500140.927 22.788 60.895 56.970 0.086 3.580 59.80 1.506 84.213 1.275E+00 0.020 79312.474 TURB. TURB. 0.019 2.632E-02 3.963E-02 -0.011
52 51 T-51 373159.934 8500140.953 22.790 60.881 56.970 0.086 3.666 59.80 0.301 84.514 1.305E+00 0.004 81222.421 TURB. TURB. 0.019 2.747E-02 8.271E-03 -0.002
51 50 T-50 373161.434 8500141.085 22.801 60.878 56.970 0.086 3.752 59.80 1.506 86.020 1.336E+00 0.019 83132.320 TURB. TURB. 0.019 2.863E-02 4.312E-02 -0.011
50 49 T-49 373161.734 8500141.112 22.802 60.864 56.970 0.086 3.838 71.20 0.301 86.321 9.640E-01 0.005 71425.718 TURB. TURB. 0.019 1.292E-02 3.890E-03 -0.001
49 48 T-48 373163.234 8500141.244 22.809 60.861 56.966 0.086 3.925 71.20 1.506 87.827 9.857E-01 0.025 73029.533 TURB. TURB. 0.019 1.344E-02 2.024E-02 -0.007
48 47 T-47 373163.534 8500141.270 22.811 60.846 56.970 0.086 4.011 71.20 0.301 88.128 1.007E+00 0.005 74633.198 TURB. TURB. 0.019 1.397E-02 4.207E-03 -0.002
47 46 T-46 373165.034 8500141.403 22.818 60.844 56.970 0.086 4.097 71.20 1.506 89.634 1.029E+00 0.024 76236.835 TURB. TURB. 0.019 1.451E-02 2.186E-02 -0.007
46 45 T-45 373165.334 8500141.429 22.819 60.828 56.971 0.086 4.183 71.20 0.301 89.935 1.051E+00 0.005 77840.268 TURB. TURB. 0.019 1.506E-02 4.536E-03 -0.001
45 44 T-44 373166.834 8500141.561 22.826 60.826 56.970 0.086 4.269 71.20 1.506 91.441 1.072E+00 0.023 79443.660 TURB. TURB. 0.019 1.562E-02 2.353E-02 -0.007
44 43 T-43 373167.134 8500141.588 22.827 60.812 56.970 0.086 4.355 71.20 0.301 91.742 1.094E+00 0.005 81046.861 TURB. TURB. 0.019 1.619E-02 4.878E-03 -0.001
43 42 T-42 373168.634 8500141.720 22.835 60.808 56.971 0.086 4.442 71.20 1.506 93.248 1.116E+00 0.022 82650.021 TURB. TURB. 0.019 1.677E-02 2.526E-02 -0.008
42 41 T-41 373168.934 8500141.746 22.836 60.794 56.970 0.086 4.528 71.20 0.301 93.549 1.137E+00 0.004 84252.977 TURB. TURB. 0.019 1.736E-02 5.227E-03 -0.001
41 40 T-40 373170.434 8500141.878 22.843 60.791 56.969 0.086 4.614 71.20 1.506 95.054 1.159E+00 0.022 85855.892 TURB. TURB. 0.019 1.796E-02 2.704E-02 -0.007
40 39 T-39 373170.734 8500141.905 22.844 60.777 56.969 0.086 4.700 71.20 0.301 95.356 1.180E+00 0.004 87458.616 TURB. TURB. 0.019 1.856E-02 5.591E-03 -0.001
39 38 T-38 373172.234 8500142.037 22.851 60.774 56.969 0.086 4.786 71.20 1.506 96.862 1.202E+00 0.021 89061.299 TURB. TURB. 0.019 1.918E-02 2.888E-02 -0.007
38 37 T-37 373172.534 8500142.063 22.853 60.759 56.969 0.086 4.872 71.20 0.301 97.163 1.224E+00 0.004 90663.778 TURB. TURB. 0.018 1.980E-02 5.962E-03 -0.002
37 36 T-36 373174.034 8500142.195 22.860 60.725 56.969 0.086 4.958 71.20 1.506 98.668 1.245E+00 0.020 92265.794 TURB. TURB. 0.018 2.043E-02 3.077E-02 -0.007
36 35 T-35 373174.334 8500142.222 22.861 60.743 56.969 0.086 5.044 71.20 0.301 98.970 1.267E+00 0.004 93868.055 TURB. TURB. 0.018 2.107E-02 6.347E-03 -0.001
35 34 T-34 373175.834 8500142.354 22.868 60.739 56.969 0.086 5.131 71.20 1.506 100.475 1.289E+00 0.019 95470.261 TURB. TURB. 0.018 2.172E-02 3.271E-02 -0.007
34 33 T-33 373176.134 8500142.380 22.870 60.725 56.969 0.086 5.217 71.20 0.301 100.777 1.310E+00 0.004 97072.276 TURB. TURB. 0.018 2.238E-02 6.740E-03 -0.002
33 32 T-32 373177.634 8500142.513 22.877 60.722 56.969 0.086 5.303 71.20 1.506 102.283 1.332E+00 0.019 98674.250 TURB. TURB. 0.018 2.305E-02 3.471E-02 -0.007
32 31 T-31 373177.934 8500142.539 22.878 60.707 56.969 0.086 5.389 85.60 0.301 102.584 9.364E-01 0.005 83407.157 TURB. TURB. 0.019 9.802E-03 2.952E-03 -0.001
31 30 T-30 373179.434 8500142.671 22.885 60.705 56.969 0.086 5.475 85.60 1.506 104.089 9.513E-01 0.026 84739.448 TURB. TURB. 0.019 1.008E-02 1.518E-02 -0.007
30 29 T-29 373179.734 8500142.698 22.887 60.690 56.969 0.086 5.561 85.60 0.301 104.391 9.663E-01 0.005 86071.569 TURB. TURB. 0.019 1.037E-02 3.124E-03 -0.002
29 28 T-28 373181.234 8500142.830 22.894 60.687 56.969 0.086 5.647 85.60 1.506 105.896 9.812E-01 0.026 87403.656 TURB. TURB. 0.019 1.066E-02 1.605E-02 -0.007
28 27 T-27 373181.534 8500142.856 22.895 60.673 56.969 0.086 5.733 85.60 0.301 106.198 9.962E-01 0.005 88735.584 TURB. TURB. 0.019 1.095E-02 3.298E-03 -0.001
27 26 T-26 373183.034 8500142.988 22.902 60.670 56.969 0.086 5.819 85.60 1.506 107.703 1.011E+00 0.025 90067.478 TURB. TURB. 0.018 1.125E-02 1.694E-02 -0.007
26 25 T-25 373183.334 8500143.015 22.904 60.656 56.969 0.086 5.905 85.60 0.301 108.005 1.026E+00 0.005 91399.213 TURB. TURB. 0.018 1.155E-02 3.479E-03 -0.002
25 24 T-24 373184.834 8500143.147 22.912 60.652 56.969 0.086 5.991 85.60 1.506 109.510 1.041E+00 0.024 92730.904 TURB. TURB. 0.018 1.185E-02 1.785E-02 -0.008
24 23 T-23 373185.134 8500143.173 22.913 60.638 56.969 0.086 6.077 85.60 0.301 109.812 1.056E+00 0.005 94062.435 TURB. TURB. 0.018 1.216E-02 3.661E-03 -0.001
23 22 T-22 373186.634 8500143.306 22.921 60.636 56.969 0.086 6.163 85.60 1.506 111.317 1.071E+00 0.023 95393.944 TURB. TURB. 0.018 1.247E-02 1.878E-02 -0.008
22 21 T-21 373186.934 8500143.332 22.922 60.620 56.969 0.086 6.249 85.60 0.301 111.619 1.086E+00 0.005 96725.271 TURB. TURB. 0.018 1.278E-02 3.850E-03 -0.001
21 20 T-20 373188.434 8500143.464 22.930 60.618 56.969 0.086 6.335 85.60 1.506 113.124 1.101E+00 0.023 98056.576 TURB. TURB. 0.018 1.310E-02 1.973E-02 -0.008
20 19 T-19 373188.734 8500143.491 22.931 60.604 56.969 0.086 6.421 85.60 0.301 113.426 1.116E+00 0.004 99387.722 TURB. TURB. 0.018 1.342E-02 4.043E-03 -0.001
19 18 T-18 373190.234 8500143.623 22.939 60.600 56.969 0.086 6.507 85.60 1.506 114.931 1.131E+00 0.022 100718.823 TURB. TURB. 0.018 1.375E-02 2.070E-02 -0.008
18 17 T-17 373190.534 8500143.649 22.940 60.586 56.969 0.086 6.593 85.60 0.301 115.233 1.146E+00 0.004 102049.765 TURB. TURB. 0.018 1.407E-02 4.238E-03 -0.001
17 16 T-16 373192.034 8500143.781 22.948 60.583 56.969 0.086 6.679 85.60 1.506 116.738 1.161E+00 0.022 103380.674 TURB. TURB. 0.018 1.441E-02 2.169E-02 -0.008
16 15 T-15 373192.334 8500143.808 22.950 60.569 56.969 0.086 6.765 85.60 0.301 117.040 1.176E+00 0.004 104711.423 TURB. TURB. 0.018 1.474E-02 4.440E-03 -0.002
15 14 T-14 373193.834 8500143.940 22.957 60.566 56.969 0.086 6.851 85.60 1.506 118.545 1.190E+00 0.021 106042.139 TURB. TURB. 0.018 1.508E-02 2.271E-02 -0.007
14 13 T-13 373194.134 8500143.966 22.959 60.551 56.969 0.086 6.937 85.60 0.301 118.847 1.205E+00 0.004 107372.685 TURB. TURB. 0.018 1.542E-02 4.644E-03 -0.002
13 12 T-12 373195.634 8500144.099 22.966 60.549 56.969 0.086 7.023 85.60 1.506 120.352 1.220E+00 0.021 108703.208 TURB. TURB. 0.018 1.577E-02 2.374E-02 -0.007
12 11 T-11 373195.934 8500144.125 22.968 60.533 56.970 0.086 7.109 85.60 0.301 120.654 1.235E+00 0.004 110033.561 TURB. TURB. 0.018 1.611E-02 4.853E-03 -0.002
11 10 T-10 373197.434 8500144.257 22.975 60.531 56.969 0.086 7.195 85.60 1.506 122.159 1.250E+00 0.020 111363.880 TURB. TURB. 0.018 1.647E-02 2.480E-02 -0.007
10 9 T-9 373197.734 8500144.284 22.977 60.517 56.969 0.086 7.281 85.60 0.301 122.461 1.265E+00 0.004 112694.040 TURB. TURB. 0.018 1.682E-02 5.067E-03 -0.002
9 8 T-8 373199.234 8500144.416 22.985 60.513 56.970 0.086 7.367 85.60 1.506 123.966 1.280E+00 0.020 114024.166 TURB. TURB. 0.018 1.718E-02 2.587E-02 -0.008
8 7 T-7 373199.534 8500144.442 22.986 60.499 56.969 0.086 7.453 85.60 0.301 124.268 1.295E+00 0.004 115354.123 TURB. TURB. 0.018 1.754E-02 5.283E-03 -0.001
7 6 T-6 373201.034 8500144.574 22.994 60.497 56.952 0.086 7.539 85.60 1.506 125.773 1.310E+00 0.019 116683.864 TURB. TURB. 0.018 1.791E-02 2.697E-02 -0.008
6 5 T-5 373201.334 8500144.601 22.995 60.482 56.969 0.086 7.625 85.60 0.301 126.075 1.325E+00 0.004 118013.628 TURB. TURB. 0.017 1.828E-02 5.505E-03 -0.001
5 4 T-4 373202.834 8500144.733 23.003 60.479 56.969 0.086 7.711 85.60 1.506 127.580 1.340E+00 0.019 119343.358 TURB. TURB. 0.017 1.865E-02 2.808E-02 -0.008
4 3 T-3 373203.134 8500144.759 23.004 60.464 56.969 0.086 7.796 104.60 0.301 127.882 9.073E-01 0.006 98753.363 TURB. TURB. 0.018 7.265E-03 2.188E-03 -0.001
3 2 T-2 373204.634 8500144.891 23.012 60.462 56.969 0.086 7.882 104.60 1.506 129.387 9.173E-01 0.027 99841.397 TURB. TURB. 0.018 7.410E-03 1.116E-02 -0.008
2 1 T-1 373204.934 8500144.918 23.013 60.448 56.992 0.086 7.968 104.60 0.301 129.689 9.273E-01 0.005 100929.515 TURB. TURB. 0.018 7.555E-03 2.276E-03 -0.001
1 V-5 T-0 373205.684 8500144.984 23.017 60.444 56.969 0.086 8.054 104.60 0.753 130.442 9.373E-01 0.0 0.013 102017.382 TURB. TURB. 0.018 7.702E-03 5.799E-03 0.0 -0.004 0.0











































































38.504-2.240E-01 -3.640E-02 8.512E-01 1.799E-03  
 
 
Sub. Unidad de Riego # 6 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
190 373508.834 8500114.608 25.647 56.816
190 189 T-189 373508.834 8500114.308 25.646 0.790 0.790 16.100 0.300 56.516 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.510E-03
189 188 T-188 373508.834 8500114.008 25.644 0.790 1.580 16.100 0.300 56.216 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.510E-03
188 187 T-187 373508.834 8500113.708 25.643 0.790 2.370 16.100 0.300 55.916 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.510E-03
4 3 T-3 373508.834 8500058.509 25.365 0.790 147.730 16.100 0.300 0.716 2.016E-01 0.025 3376.969 CRIT. TURB. 0.042 1.623E-03 2.071E-04 1.510E-03
3 2 T-2 373508.834 8500058.209 25.364 0.790 148.520 16.100 0.300 0.416 2.026E-01 0.025 3395.027 CRIT. TURB. 0.042 1.638E-03 2.093E-04 1.510E-03
2 1 T-1 373508.834 8500057.909 25.362 0.790 149.310 16.100 0.300 0.116 2.037E-01 0.025 3413.086 CRIT. TURB. 0.042 1.653E-03 2.115E-04 1.510E-03
1 L104 T-0 149.310 16.000 0.700 2.063E-01 0.057 3434.418 CRIT. TURB. 0.042 3.971E-03 2.169E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.173E-01 1.365E-02 2.854E-01
187 373508.834 8500002.110 25.065 55.811
187 186 T-186 373508.834 8500002.410 25.067 0.790 0.790 16.100 0.300 55.511 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.596E-03
186 185 T-185 373508.834 8500002.710 25.068 0.790 1.580 16.100 0.300 55.211 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.596E-03
185 184 T-184 373508.834 8500003.010 25.070 0.790 2.370 16.100 0.300 54.911 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.596E-03
4 3 T-3 373508.834 8500057.309 25.359 0.790 145.360 16.100 0.300 0.611 1.983E-01 0.025 3322.793 CRIT. TURB. 0.042 1.579E-03 2.005E-04 -1.596E-03
3 2 T-2 373508.834 8500057.609 25.360 0.790 146.150 16.100 0.300 0.311 1.994E-01 0.025 3340.852 CRIT. TURB. 0.042 1.594E-03 2.027E-04 -1.596E-03
2 1 T-1 373508.834 8500057.909 25.362 0.790 146.940 16.100 0.300 0.011 2.005E-01 0.025 3358.910 CRIT. TURB. 0.042 1.609E-03 2.049E-04 -1.596E-03
1 L104 T-0 146.940 16.000 0.700 2.030E-01 0.057 3379.903 CRIT. TURB. 0.042 3.865E-03 2.100E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.123E-01 1.302E-02 -2.969E-01
190 373566.734 8500119.710 26.123 56.816
190 189 T-189 373566.734 8500119.410 26.122 0.790 0.790 16.100 0.300 56.516 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.785E-03
189 188 T-188 373566.734 8500119.110 26.120 0.790 1.580 16.100 0.300 56.216 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.785E-03
188 187 T-187 373566.734 8500118.810 26.118 0.790 2.370 16.100 0.300 55.916 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.785E-03
4 3 T-3 373566.734 8500063.611 25.790 0.790 147.730 16.100 0.300 0.716 2.016E-01 0.025 3376.969 CRIT. TURB. 0.042 1.623E-03 2.071E-04 1.785E-03
3 2 T-2 373566.734 8500063.311 25.788 0.790 148.520 16.100 0.300 0.416 2.026E-01 0.025 3395.027 CRIT. TURB. 0.042 1.638E-03 2.093E-04 1.785E-03
2 1 T-1 373566.734 8500063.011 25.786 0.790 149.310 16.100 0.300 0.116 2.037E-01 0.025 3413.086 CRIT. TURB. 0.042 1.653E-03 2.115E-04 1.785E-03
1 L39 T-0 149.310 16.000 0.700 2.063E-01 0.057 3434.418 CRIT. TURB. 0.042 3.971E-03 2.169E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.173E-01 1.365E-02 3.373E-01
-2.169E-03 2.860E-01 27.061
-2.169E-03 3.380E-01 27.061







U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
40 373636.934 8500014.192 25.926
40 39 T-39 373636.634 8500014.640 25.927 0.807 0.001 0.001 44.40 0.539 0.539 3.813E-04 23.568 17.616 LAMI. LAMI. 3.633 6.063E-07 3.269E-07 -0.001
39 38 T-38 373635.134 8500016.879 25.933 1.282 0.001 0.002 44.40 2.695 3.234 9.870E-04 45.509 45.601 LAMI. LAMI. 1.403 1.569E-06 4.230E-06 -0.006
38 37 T-37 373634.834 8500017.327 25.935 3.653 0.003 0.004 44.40 0.539 3.773 2.713E-03 3.312 125.342 LAMI. LAMI. 0.511 4.314E-06 2.326E-06 -0.002
37 36 T-36 373633.334 8500019.567 25.941 4.127 0.003 0.007 44.40 2.696 6.469 4.663E-03 9.636 215.431 LAMI. LAMI. 0.297 7.415E-06 1.999E-05 -0.006
36 35 T-35 373633.034 8500020.015 25.942 6.499 0.005 0.012 44.40 0.539 7.008 7.733E-03 1.162 357.299 LAMI. LAMI. 0.179 1.230E-05 6.630E-06 -0.001
35 34 T-34 373631.534 8500022.254 25.949 6.975 0.005 0.017 44.40 2.695 9.703 1.103E-02 4.073 509.536 LAMI. LAMI. 0.126 1.754E-05 4.726E-05 -0.007
34 33 T-33 373631.234 8500022.702 25.950 9.346 0.007 0.024 44.40 0.539 10.243 1.544E-02 0.582 713.530 LAMI. LAMI. 0.090 2.456E-05 1.324E-05 -0.001
33 32 T-32 373629.734 8500024.942 25.956 9.820 0.007 0.031 44.40 2.696 12.938 2.008E-02 2.237 927.871 LAMI. LAMI. 0.069 3.193E-05 8.609E-05 -0.006
32 31 T-31 373629.434 8500025.390 25.957 12.193 0.009 0.040 44.40 0.539 13.478 2.584E-02 0.348 1194.010 LAMI. LAMI. 0.054 4.109E-05 2.216E-05 -0.001
31 30 T-30 373627.934 8500027.629 25.964 12.667 0.009 0.049 44.40 2.695 16.173 3.183E-02 1.411 1470.495 LAMI. LAMI. 0.044 5.061E-05 1.364E-04 -0.007
30 29 T-29 373627.634 8500028.077 25.965 15.038 0.011 0.060 44.40 0.539 16.712 3.893E-02 0.231 1798.735 LAMI. LAMI. 0.036 6.191E-05 3.338E-05 -0.001
29 28 T-28 373626.134 8500030.317 25.971 15.513 0.011 0.072 44.40 2.696 19.408 4.626E-02 0.971 2137.343 CRIT. TURB. 0.048 1.190E-04 3.207E-04 -0.006
28 27 T-27 373625.834 8500030.765 25.972 17.885 0.013 0.085 44.40 0.539 19.947 5.471E-02 0.164 2527.726 CRIT. TURB. 0.046 1.578E-04 8.508E-05 -0.001
27 26 T-26 373624.334 8500033.004 25.979 18.359 0.013 0.098 44.40 2.695 22.642 6.338E-02 0.709 2928.457 CRIT. TURB. 0.044 2.023E-04 5.453E-04 -0.007
26 25 T-25 373624.034 8500033.452 25.980 20.730 0.015 0.113 44.40 0.539 23.181 7.318E-02 0.123 3380.941 CRIT. TURB. 0.042 2.582E-04 1.392E-04 -0.001
25 24 T-24 373622.534 8500035.692 25.986 21.205 0.016 0.129 44.40 2.696 25.877 8.320E-02 0.540 3843.793 CRIT. TURB. 0.040 3.211E-04 8.657E-04 -0.006
24 23 T-23 373622.234 8500036.140 25.987 23.577 0.017 0.146 44.40 0.539 26.416 9.433E-02 0.095 4358.421 TURB. TURB. 0.039 3.979E-04 2.145E-04 -0.001
23 22 T-22 373620.734 8500038.379 25.993 24.051 0.018 0.164 44.40 2.695 29.111 1.057E-01 0.425 4883.395 TURB. TURB. 0.038 4.833E-04 1.302E-03 -0.006
22 21 T-21 373620.434 8500038.827 25.995 26.422 0.019 0.183 44.40 0.539 29.650 1.182E-01 0.076 5460.123 TURB. TURB. 0.037 5.852E-04 3.155E-04 -0.002
21 20 T-20 373618.934 8500041.067 26.007 26.897 0.020 0.203 44.40 2.696 32.346 1.309E-01 0.343 6047.219 TURB. TURB. 0.035 6.975E-04 1.880E-03 -0.012
20 19 T-19 373618.634 8500041.515 26.009 29.269 0.021 0.224 44.40 0.539 32.885 1.447E-01 0.062 6686.093 TURB. TURB. 0.034 8.291E-04 4.470E-04 -0.002
19 18 T-18 373617.134 8500043.754 26.019 29.743 0.022 0.246 44.40 2.695 35.580 1.588E-01 0.283 7335.312 TURB. TURB. 0.034 9.728E-04 2.622E-03 -0.010
18 17 T-17 373616.834 8500044.202 26.021 32.115 0.023 0.269 44.40 0.539 36.120 1.739E-01 0.052 8036.308 TURB. TURB. 0.033 1.139E-03 6.141E-04 -0.002
17 16 T-16 373615.334 8500046.442 26.031 32.589 0.024 0.293 44.40 2.696 38.815 1.893E-01 0.237 8747.651 TURB. TURB. 0.032 1.319E-03 3.556E-03 -0.010
16 15 T-15 373615.034 8500046.890 26.033 34.961 0.026 0.319 44.40 0.539 39.355 2.059E-01 0.044 9510.770 TURB. TURB. 0.031 1.525E-03 8.222E-04 -0.002
15 14 T-14 373613.534 8500049.129 26.043 35.436 0.026 0.345 44.40 2.695 42.050 2.226E-01 0.202 10284.258 TURB. TURB. 0.031 1.747E-03 4.707E-03 -0.010
14 13 T-13 373613.234 8500049.577 26.046 37.807 0.028 0.372 44.40 0.539 42.589 2.405E-01 0.037 11109.500 TURB. TURB. 0.030 1.997E-03 1.077E-03 -0.003
13 12 T-12 373611.734 8500051.817 26.056 38.281 0.028 0.400 44.40 2.696 45.285 2.585E-01 0.174 11945.089 TURB. TURB. 0.030 2.266E-03 6.109E-03 -0.010
12 11 T-11 373611.434 8500052.265 26.058 40.653 0.030 0.430 44.40 0.539 45.824 2.777E-01 0.032 12832.455 TURB. TURB. 0.029 2.568E-03 1.384E-03 -0.002
11 10 T-10 373609.934 8500054.504 26.068 41.128 0.030 0.460 44.40 2.695 48.519 2.972E-01 0.151 13730.190 TURB. TURB. 0.028 2.889E-03 7.787E-03 -0.010
10 9 T-9 373609.634 8500054.952 26.070 43.499 0.032 0.492 44.40 0.539 49.058 3.177E-01 0.028 14679.679 TURB. TURB. 0.028 3.247E-03 1.751E-03 -0.002
9 8 T-8 373608.134 8500057.192 26.080 43.973 0.032 0.524 44.40 2.696 51.754 3.385E-01 0.133 15639.515 TURB. TURB. 0.028 3.628E-03 9.780E-03 -0.010
8 7 T-7 373607.834 8500057.640 26.082 46.346 0.034 0.558 44.40 0.539 52.293 3.604E-01 0.025 16651.149 TURB. TURB. 0.027 4.048E-03 2.183E-03 -0.002
7 6 T-6 373606.334 8500059.879 26.092 46.820 0.034 0.592 44.40 2.695 54.988 3.825E-01 0.117 17673.130 TURB. TURB. 0.027 4.494E-03 1.211E-02 -0.010
6 5 T-5 373606.034 8500060.327 26.094 49.192 0.036 0.628 44.40 0.539 55.527 4.058E-01 0.022 18746.866 TURB. TURB. 0.026 4.984E-03 2.687E-03 -0.002
5 4 T-4 373604.534 8500062.567 26.103 49.667 0.036 0.665 44.40 2.696 58.223 4.292E-01 0.105 19830.969 TURB. TURB. 0.026 5.501E-03 1.483E-02 -0.009
4 3 T-3 373604.234 8500063.015 26.103 52.039 0.038 0.703 44.40 0.539 58.762 4.538E-01 0.020 20966.850 TURB. TURB. 0.026 6.067E-03 3.271E-03 0.000
3 2 T-2 373602.734 8500065.254 26.104 52.513 0.038 0.741 44.40 2.695 61.457 4.786E-01 0.094 22113.076 TURB. TURB. 0.025 6.662E-03 1.795E-02 -0.001
2 1 T-1 373602.434 8500065.702 26.104 54.884 0.040 0.781 44.40 0.539 61.996 5.045E-01 0.018 23311.056 TURB. TURB. 0.025 7.311E-03 3.942E-03 0.000
373602.148 8500066.131 26.104
373601.684 8500066.090 26.100
∆P/γ = ∑ 0.112 ### -0.174 ###



























V-5 Pmáx 10.42 Pmín 9.13
-2.240E-01 9.81 9.81 -4.371E-02 9.85
-3.640E-02 9.58 9.58 -1.152E-01 9.70
8.512E-01 9.55 4.150E-01 9.13 9.55
1.799E-03 10.40 2.937E-01 10.10 -2.319E-02 10.42
P-V 5 10.4
∆H 12.37% C.U 92.17%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.449E-01
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
187 373600.934 8500010.226 25.680 55.813
187 186 T-186 373600.934 8500010.526 25.682 0.790 0.790 16.100 0.300 55.513 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -2.215E-03
186 185 T-185 373600.934 8500010.826 25.685 0.790 1.580 16.100 0.300 55.213 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -2.215E-03
4 3 T-3 373600.934 8500065.424 26.088 0.790 145.360 16.100 0.300 0.613 1.983E-01 0.025 3322.793 CRIT. TURB. 0.042 1.579E-03 2.005E-04 -2.215E-03
3 2 T-2 373600.934 8500065.724 26.090 0.790 146.150 16.100 0.300 0.313 1.994E-01 0.025 3340.852 CRIT. TURB. 0.042 1.594E-03 2.027E-04 -2.215E-03
2 1 T-1 373600.934 8500066.024 26.092 0.790 146.940 16.100 0.300 0.013 2.005E-01 0.025 3358.910 CRIT. TURB. 0.042 1.609E-03 2.049E-04 -2.215E-03
1 L1 T-0 146.940 16.000 0.700 2.030E-01 0.057 3379.903 CRIT. TURB. 0.042 3.865E-03 2.100E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
104 373508.834 8500057.909 25.362
104 103 T-103 373509.134 8500057.936 25.364 56.816 55.811 0.082 0.082 44.40 0.301 0.301 5.321E-02 0.094 2458.373 CRIT. TURB. 0.046 1.506E-04 4.535E-05 -0.002
103 102 T-102 373510.634 8500058.068 25.376 56.815 55.812 0.082 0.165 44.40 1.506 1.807 1.064E-01 0.236 4916.745 TURB. TURB. 0.038 4.890E-04 7.363E-04 -0.012
102 101 T-101 373510.934 8500058.094 25.378 56.815 55.812 0.082 0.247 44.40 0.301 2.108 1.596E-01 0.031 7375.118 TURB. TURB. 0.034 9.819E-04 2.957E-04 -0.002
101 100 T-100 373512.434 8500058.226 25.389 56.816 55.811 0.082 0.330 44.40 1.506 3.614 2.128E-01 0.118 9833.491 TURB. TURB. 0.031 1.616E-03 2.433E-03 -0.011
100 99 T-99 373512.734 8500058.253 25.392 56.816 55.849 0.082 0.412 44.40 0.301 3.915 2.661E-01 0.019 12292.693 TURB. TURB. 0.029 2.382E-03 7.176E-04 -0.003
99 98 T-98 373514.234 8500058.385 25.403 56.815 55.704 0.082 0.494 44.40 1.506 5.421 3.192E-01 0.079 14748.708 TURB. TURB. 0.028 3.274E-03 4.930E-03 -0.011
98 97 T-97 373514.534 8500058.412 25.405 56.816 55.812 0.082 0.577 44.40 0.301 5.722 3.724E-01 0.013 17207.103 TURB. TURB. 0.027 4.288E-03 1.292E-03 -0.002
97 96 T-96 373516.034 8500058.544 25.416 56.815 55.812 0.082 0.659 44.40 1.506 7.228 4.256E-01 0.059 19665.476 TURB. TURB. 0.026 5.421E-03 8.162E-03 -0.011
96 95 T-95 373516.334 8500058.570 25.418 56.815 55.812 0.082 0.741 44.40 0.301 7.529 4.789E-01 0.010 22123.849 TURB. TURB. 0.025 6.668E-03 2.008E-03 -0.002
95 94 T-94 373517.834 8500058.702 25.429 56.816 55.812 0.082 0.824 44.40 1.506 9.035 5.321E-01 0.047 24582.243 TURB. TURB. 0.025 8.028E-03 1.209E-02 -0.011
94 93 T-93 373518.134 8500058.729 25.432 56.816 55.811 0.082 0.906 44.40 0.301 9.336 5.853E-01 0.009 27040.616 TURB. TURB. 0.024 9.497E-03 2.861E-03 -0.003
93 92 T-92 373519.634 8500058.861 25.443 56.815 55.812 0.082 0.989 44.40 1.506 10.842 6.385E-01 0.039 29498.989 TURB. TURB. 0.024 1.108E-02 1.668E-02 -0.011
92 91 T-91 373519.934 8500058.887 25.445 56.815 55.812 0.082 1.071 44.40 0.301 11.143 6.917E-01 0.007 31957.362 TURB. TURB. 0.023 1.276E-02 3.842E-03 -0.002
91 90 T-90 373521.434 8500059.019 25.456 56.816 55.811 0.082 1.153 44.40 1.506 12.649 7.449E-01 0.034 34415.735 TURB. TURB. 0.023 1.455E-02 2.191E-02 -0.011
90 89 T-89 373521.734 8500059.046 25.458 56.816 55.811 0.082 1.236 44.40 0.301 12.950 7.981E-01 0.006 36874.109 TURB. TURB. 0.022 1.644E-02 4.953E-03 -0.002
89 88 T-88 373523.234 8500059.178 25.469 56.815 55.812 0.082 1.318 44.40 1.506 14.456 8.513E-01 0.029 39332.482 TURB. TURB. 0.022 1.844E-02 2.776E-02 -0.011
88 87 T-87 373523.534 8500059.204 25.471 56.816 55.812 0.082 1.400 44.40 0.301 14.757 9.045E-01 0.006 41790.877 TURB. TURB. 0.022 2.053E-02 6.183E-03 -0.002
87 86 T-86 373525.034 8500059.337 25.482 56.816 55.811 0.082 1.483 44.40 1.506 16.263 9.577E-01 0.026 44249.250 TURB. TURB. 0.022 2.273E-02 3.423E-02 -0.011
86 85 T-85 373525.334 8500059.363 25.484 56.815 55.812 0.082 1.565 44.40 0.301 16.564 1.011E+00 0.005 46707.623 TURB. TURB. 0.021 2.502E-02 7.535E-03 -0.002
85 84 T-84 373526.834 8500059.495 25.495 56.816 55.812 0.082 1.648 44.40 1.506 18.070 1.064E+00 0.024 49166.018 TURB. TURB. 0.021 2.742E-02 4.128E-02 -0.011
84 83 T-83 373527.134 8500059.522 25.498 56.816 55.812 0.082 1.730 44.40 0.301 18.371 1.117E+00 0.004 51624.414 TURB. TURB. 0.021 2.991E-02 9.009E-03 -0.003
83 82 T-82 373528.634 8500059.654 25.509 56.815 55.812 0.082 1.812 44.40 1.506 19.877 1.171E+00 0.021 54082.787 TURB. TURB. 0.021 3.249E-02 4.893E-02 -0.011
82 81 T-81 373528.934 8500059.680 25.511 56.815 55.812 0.082 1.895 44.40 0.301 20.178 1.224E+00 0.004 56541.161 TURB. TURB. 0.020 3.517E-02 1.059E-02 -0.002
81 80 T-80 373530.434 8500059.812 25.522 56.816 55.811 0.082 1.977 44.40 1.506 21.684 1.277E+00 0.020 58999.534 TURB. TURB. 0.020 3.795E-02 5.715E-02 -0.011
80 79 T-79 373530.734 8500059.839 25.524 56.816 55.811 0.082 2.060 44.40 0.301 21.985 1.330E+00 0.004 61457.908 TURB. TURB. 0.020 4.082E-02 1.230E-02 -0.002
79 78 T-78 373532.234 8500059.971 25.535 56.815 55.812 0.082 2.142 59.80 1.506 23.491 7.626E-01 0.033 47456.235 TURB. TURB. 0.021 1.052E-02 1.584E-02 -0.011
78 77 T-77 373532.534 8500059.997 25.537 56.816 55.812 0.082 2.224 59.80 0.301 23.792 7.920E-01 0.006 49281.533 TURB. TURB. 0.021 1.125E-02 3.388E-03 -0.002
77 76 T-76 373534.034 8500060.130 25.548 56.816 55.811 0.082 2.307 59.80 1.506 25.298 8.213E-01 0.031 51106.813 TURB. TURB. 0.021 1.200E-02 1.808E-02 -0.011
76 75 T-75 373534.334 8500060.156 25.550 56.815 55.812 0.082 2.389 59.80 0.301 25.600 8.506E-01 0.006 52932.094 TURB. TURB. 0.021 1.278E-02 3.848E-03 -0.002
75 74 T-74 373535.834 8500060.288 25.561 56.816 55.812 0.082 2.471 59.80 1.506 27.105 8.800E-01 0.029 54757.391 TURB. TURB. 0.021 1.358E-02 2.044E-02 -0.011
74 73 T-73 373536.134 8500060.315 25.563 56.816 55.812 0.082 2.554 59.80 0.301 27.407 9.093E-01 0.006 56582.688 TURB. TURB. 0.020 1.439E-02 4.335E-03 -0.002
73 72 T-72 373537.634 8500060.447 25.574 56.815 55.812 0.082 2.636 59.80 1.506 28.912 9.386E-01 0.027 58407.969 TURB. TURB. 0.020 1.523E-02 2.294E-02 -0.011
72 71 T-71 373537.934 8500060.473 25.576 56.815 55.812 0.082 2.719 59.80 0.301 29.214 9.680E-01 0.005 60233.251 TURB. TURB. 0.020 1.609E-02 4.845E-03 -0.002
71 70 T-70 373539.434 8500060.605 25.586 56.816 55.812 0.082 2.801 59.80 1.506 30.719 9.973E-01 0.025 62058.548 TURB. TURB. 0.020 1.697E-02 2.556E-02 -0.010
70 69 T-69 373539.734 8500060.632 25.589 56.816 55.811 0.082 2.883 59.80 0.301 31.021 1.027E+00 0.005 63883.829 TURB. TURB. 0.020 1.787E-02 5.384E-03 -0.003
69 68 T-68 373541.234 8500060.764 25.599 56.815 55.812 0.082 2.966 59.80 1.506 32.526 1.056E+00 0.024 65709.110 TURB. TURB. 0.020 1.880E-02 2.830E-02 -0.010
68 67 T-67 373541.534 8500060.790 25.602 56.815 55.812 0.082 3.048 59.80 0.301 32.828 1.085E+00 0.005 67534.391 TURB. TURB. 0.020 1.974E-02 5.944E-03 -0.003
67 66 T-66 373543.034 8500060.922 25.612 56.816 55.811 0.082 3.131 59.80 1.506 34.333 1.115E+00 0.023 69359.673 TURB. TURB. 0.020 2.070E-02 3.118E-02 -0.010
66 65 T-65 373543.334 8500060.949 25.615 56.894 55.811 0.082 3.213 59.80 0.301 34.635 1.144E+00 0.004 71186.218 TURB. TURB. 0.019 2.169E-02 6.533E-03 -0.003
65 64 T-64 373544.834 8500061.081 25.625 56.815 55.812 0.082 3.295 59.80 1.506 36.140 1.173E+00 0.021 73011.499 TURB. TURB. 0.019 2.269E-02 3.417E-02 -0.010
64 63 T-63 373545.134 8500061.108 25.627 56.816 55.812 0.082 3.378 59.80 0.301 36.442 1.203E+00 0.004 74836.797 TURB. TURB. 0.019 2.372E-02 7.145E-03 -0.002
63 62 T-62 373546.634 8500061.240 25.638 56.815 55.812 0.082 3.460 59.80 1.506 37.948 1.232E+00 0.020 76662.078 TURB. TURB. 0.019 2.477E-02 3.729E-02 -0.011
62 61 T-61 373546.934 8500061.266 25.640 56.815 55.812 0.082 3.543 59.80 0.301 38.249 1.261E+00 0.004 78487.360 TURB. TURB. 0.019 2.583E-02 7.779E-03 -0.002
61 60 T-60 373548.434 8500061.398 25.651 56.816 55.812 0.082 3.625 59.80 1.506 39.754 1.291E+00 0.019 80312.658 TURB. TURB. 0.019 2.692E-02 4.053E-02 -0.011
60 59 T-59 373548.734 8500061.425 25.653 56.816 55.811 0.082 3.707 59.80 0.301 40.056 1.320E+00 0.004 82137.939 TURB. TURB. 0.019 2.802E-02 8.441E-03 -0.002
59 58 T-58 373550.234 8500061.557 25.664 56.817 55.812 0.082 3.790 59.80 1.506 41.562 1.349E+00 0.019 83963.253 TURB. TURB. 0.019 2.915E-02 4.390E-02 -0.011
58 57 T-57 373550.534 8500061.583 25.666 56.815 55.812 0.082 3.872 71.20 0.301 41.863 9.725E-01 0.005 72052.730 TURB. TURB. 0.019 1.312E-02 3.951E-03 -0.002
57 56 T-56 373552.034 8500061.715 25.677 56.816 55.811 0.082 3.954 71.20 1.506 43.368 9.932E-01 0.025 73585.762 TURB. TURB. 0.019 1.362E-02 2.051E-02 -0.011
56 55 T-55 373552.334 8500061.742 25.679 56.816 55.811 0.082 4.037 71.20 0.301 43.670 1.014E+00 0.005 75118.793 TURB. TURB. 0.019 1.413E-02 4.258E-03 -0.002
55 54 T-54 373553.834 8500061.874 25.690 56.815 55.812 0.082 4.119 71.20 1.506 45.176 1.035E+00 0.024 76651.825 TURB. TURB. 0.019 1.466E-02 2.207E-02 -0.011
54 53 T-53 373554.134 8500061.900 25.692 56.816 55.812 0.082 4.202 71.20 0.301 45.477 1.055E+00 0.005 78184.870 TURB. TURB. 0.019 1.518E-02 4.572E-03 -0.002
53 52 T-52 373555.634 8500062.033 25.703 56.816 55.811 0.082 4.284 71.20 1.506 46.983 1.076E+00 0.023 79717.901 TURB. TURB. 0.019 1.572E-02 2.367E-02 -0.011
52 51 T-51 373555.934 8500062.059 25.705 56.815 55.812 0.082 4.366 71.20 0.301 47.284 1.097E+00 0.005 81250.933 TURB. TURB. 0.019 1.627E-02 4.898E-03 -0.002
51 50 T-50 373557.434 8500062.191 25.716 56.816 55.812 0.082 4.449 71.20 1.506 48.790 1.117E+00 0.022 82783.978 TURB. TURB. 0.019 1.682E-02 2.533E-02 -0.011
50 49 T-49 373557.734 8500062.218 25.718 56.816 55.812 0.082 4.531 71.20 0.301 49.091 1.138E+00 0.004 84317.024 TURB. TURB. 0.019 1.738E-02 5.236E-03 -0.002
49 48 T-48 373559.234 8500062.350 25.729 56.815 55.812 0.082 4.614 71.20 1.506 50.597 1.159E+00 0.022 85850.057 TURB. TURB. 0.019 1.795E-02 2.704E-02 -0.011
48 47 T-47 373559.534 8500062.376 25.732 56.815 55.812 0.082 4.696 71.20 0.301 50.898 1.179E+00 0.004 87383.089 TURB. TURB. 0.019 1.853E-02 5.581E-03 -0.003
47 46 T-46 373561.034 8500062.508 25.743 56.816 55.811 0.082 4.778 71.20 1.506 52.404 1.200E+00 0.021 88916.122 TURB. TURB. 0.019 1.912E-02 2.879E-02 -0.011
46 45 T-45 373561.334 8500062.535 25.745 56.816 55.811 0.082 4.861 71.20 0.301 52.705 1.221E+00 0.004 90449.155 TURB. TURB. 0.018 1.972E-02 5.939E-03 -0.002
45 44 T-44 373562.834 8500062.667 25.757 56.815 55.812 0.082 4.943 71.20 1.506 54.211 1.242E+00 0.020 91982.188 TURB. TURB. 0.018 2.032E-02 3.060E-02 -0.012
44 43 T-43 373563.134 8500062.693 25.759 56.816 55.812 0.082 5.025 71.20 0.301 54.512 1.262E+00 0.004 93515.235 TURB. TURB. 0.018 2.093E-02 6.303E-03 -0.002
43 42 T-42 373564.634 8500062.826 25.770 56.816 55.811 0.082 5.108 71.20 1.506 56.018 1.283E+00 0.020 95048.268 TURB. TURB. 0.018 2.155E-02 3.245E-02 -0.011
42 41 T-41 373564.934 8500062.852 25.773 56.815 55.812 0.082 5.190 71.20 0.301 56.319 1.304E+00 0.004 96581.302 TURB. TURB. 0.018 2.218E-02 6.679E-03 -0.003
41 40 T-40 373566.434 8500062.984 25.784 56.816 55.812 0.082 5.273 71.20 1.506 57.825 1.324E+00 0.019 98114.350 TURB. TURB. 0.018 2.281E-02 3.435E-02 -0.011
40 39 T-39 373566.734 8500063.011 25.786 56.816 55.812 0.082 5.355 71.20 0.301 58.126 1.345E+00 0.004 99647.397 TURB. TURB. 0.018 2.346E-02 7.066E-03 -0.002
39 38 T-38 373568.234 8500063.143 25.798 56.816 55.812 0.082 5.437 85.60 1.506 59.632 9.448E-01 0.027 84159.436 TURB. TURB. 0.019 9.961E-03 1.500E-02 -0.012
38 37 T-37 373568.534 8500063.169 25.800 54.521 55.812 0.081 5.518 85.60 0.301 59.933 9.589E-01 0.005 85408.604 TURB. TURB. 0.019 1.023E-02 3.080E-03 -0.002
37 36 T-36 373570.034 8500063.301 25.813 54.047 55.812 0.080 5.598 85.60 1.506 61.439 9.728E-01 0.026 86652.405 TURB. TURB. 0.019 1.050E-02 1.580E-02 -0.013
36 35 T-35 373570.334 8500063.328 25.815 51.676 55.811 0.079 5.677 85.60 0.301 61.740 9.865E-01 0.005 87869.351 TURB. TURB. 0.019 1.076E-02 3.242E-03 -0.002
35 34 T-34 373571.834 8500063.460 25.828 51.201 55.812 0.078 5.755 85.60 1.506 63.246 1.000E+00 0.025 89080.930 TURB. TURB. 0.019 1.103E-02 1.661E-02 -0.013
34 33 T-33 373572.134 8500063.486 25.831 48.753 55.812 0.076 5.832 85.60 0.301 63.547 1.013E+00 0.005 90264.793 TURB. TURB. 0.018 1.129E-02 3.401E-03 -0.003
33 32 T-32 373573.634 8500063.618 25.843 48.355 55.811 0.076 5.908 85.60 1.506 65.053 1.027E+00 0.024 91444.138 TURB. TURB. 0.018 1.156E-02 1.741E-02 -0.012
32 31 T-31 373573.934 8500063.645 25.846 45.984 55.811 0.074 5.982 85.60 0.301 65.354 1.040E+00 0.005 92596.639 TURB. TURB. 0.018 1.182E-02 3.561E-03 -0.003
31 30 T-30 373575.434 8500063.777 25.858 45.509 55.812 0.074 6.057 85.60 1.506 66.860 1.052E+00 0.024 93743.774 TURB. TURB. 0.018 1.209E-02 1.820E-02 -0.012
30 29 T-29 373575.734 8500063.804 25.861 43.137 55.812 0.072 6.129 85.60 0.301 67.161 1.065E+00 0.005 94864.053 TURB. TURB. 0.018 1.235E-02 3.719E-03 -0.003
29 28 T-28 373577.234 8500063.936 25.874 42.662 55.812 0.072 6.201 85.60 1.506 68.667 1.078E+00 0.023 95978.955 TURB. TURB. 0.018 1.261E-02 1.898E-02 -0.013
28 27 T-27 373577.534 8500063.962 25.876 40.291 55.812 0.070 6.271 85.60 0.301 68.968 1.090E+00 0.005 97067.012 TURB. TURB. 0.018 1.287E-02 3.874E-03 -0.002
27 26 T-26 373579.034 8500064.094 25.889 39.817 55.812 0.070 6.341 85.60 1.506 70.474 1.102E+00 0.023 98149.702 TURB. TURB. 0.018 1.312E-02 1.976E-02 -0.013
26 25 T-25 373579.334 8500064.121 25.892 37.408 55.811 0.068 6.409 85.60 0.301 70.775 1.114E+00 0.005 99205.107 TURB. TURB. 0.018 1.338E-02 4.030E-03 -0.003
25 24 T-24 373580.834 8500064.253 25.904 36.970 55.812 0.068 6.477 85.60 1.506 72.281 1.126E+00 0.022 100255.564 TURB. TURB. 0.018 1.363E-02 2.053E-02 -0.012
24 23 T-23 373581.134 8500064.279 25.907 34.599 55.812 0.066 6.543 85.60 0.301 72.582 1.137E+00 0.004 101279.178 TURB. TURB. 0.018 1.388E-02 4.181E-03 -0.003
23 22 T-22 373582.634 8500064.411 25.920 34.125 55.811 0.066 6.609 85.60 1.506 74.088 1.148E+00 0.022 102297.413 TURB. TURB. 0.018 1.414E-02 2.129E-02 -0.013
22 21 T-21 373582.934 8500064.438 25.922 31.753 55.811 0.064 6.673 85.60 0.301 74.389 1.160E+00 0.004 103288.793 TURB. TURB. 0.018 1.438E-02 4.333E-03 -0.002
21 20 T-20 373584.434 8500064.570 25.935 31.278 55.812 0.064 6.737 85.60 1.506 75.895 1.171E+00 0.021 104274.807 TURB. TURB. 0.018 1.463E-02 2.203E-02 -0.013
20 19 T-19 373584.734 8500064.596 25.938 28.907 55.812 0.062 6.799 85.60 0.301 76.196 1.181E+00 0.004 105233.976 TURB. TURB. 0.018 1.487E-02 4.479E-03 -0.003
19 18 T-18 373586.234 8500064.729 25.950 28.433 55.811 0.062 6.861 85.60 1.506 77.702 1.192E+00 0.021 106187.768 TURB. TURB. 0.018 1.512E-02 2.276E-02 -0.012
18 17 T-17 373586.534 8500064.755 25.953 26.060 55.812 0.060 6.920 85.60 0.301 78.003 1.203E+00 0.004 107114.704 TURB. TURB. 0.018 1.535E-02 4.624E-03 -0.003
17 16 T-16 373588.034 8500064.887 25.966 25.586 55.812 0.060 6.980 85.60 1.506 79.509 1.213E+00 0.021 108036.274 TURB. TURB. 0.018 1.559E-02 2.348E-02 -0.013
16 15 T-15 373588.334 8500064.914 25.968 23.214 55.812 0.058 7.038 85.60 0.301 79.810 1.223E+00 0.004 108931.000 TURB. TURB. 0.018 1.583E-02 4.767E-03 -0.002
15 14 T-14 373589.834 8500065.046 25.981 22.739 55.812 0.057 7.095 85.60 1.506 81.316 1.233E+00 0.020 109820.348 TURB. TURB. 0.018 1.606E-02 2.418E-02 -0.013
14 13 T-13 373590.134 8500065.072 25.984 20.367 55.812 0.056 7.151 85.60 0.301 81.617 1.243E+00 0.004 110682.841 TURB. TURB. 0.018 1.629E-02 4.904E-03 -0.003
13 12 T-12 373591.634 8500065.204 25.996 19.893 55.811 0.055 7.206 85.60 1.506 83.123 1.252E+00 0.020 111539.955 TURB. TURB. 0.018 1.651E-02 2.487E-02 -0.012
12 11 T-11 373591.934 8500065.231 25.999 17.522 55.811 0.054 7.260 85.60 0.301 83.424 1.262E+00 0.004 112370.226 TURB. TURB. 0.018 1.674E-02 5.041E-03 -0.003
11 10 T-10 373593.434 8500065.363 26.014 17.047 55.812 0.053 7.313 85.60 1.506 84.930 1.271E+00 0.020 113195.129 TURB. TURB. 0.018 1.696E-02 2.553E-02 -0.015
10 9 T-9 373593.734 8500065.389 26.017 14.675 55.812 0.052 7.365 85.60 0.301 85.231 1.280E+00 0.004 113993.178 TURB. TURB. 0.018 1.717E-02 5.171E-03 -0.003
9 8 T-8 373595.234 8500065.522 26.033 14.201 55.811 0.051 7.416 85.60 1.506 86.737 1.289E+00 0.019 114785.848 TURB. TURB. 0.018 1.739E-02 2.619E-02 -0.016
8 7 T-7 373595.534 8500065.548 26.036 11.829 55.812 0.049 7.466 85.60 0.301 87.039 1.297E+00 0.004 115551.675 TURB. TURB. 0.018 1.760E-02 5.299E-03 -0.003
7 6 T-6 373597.034 8500065.680 26.052 11.355 55.812 0.049 7.515 85.60 1.506 88.544 1.306E+00 0.019 116312.134 TURB. TURB. 0.018 1.781E-02 2.681E-02 -0.016
6 5 T-5 373597.334 8500065.707 26.055 8.983 55.812 0.047 7.562 85.60 0.301 88.846 1.314E+00 0.004 117045.739 TURB. TURB. 0.018 1.801E-02 5.425E-03 -0.003
5 4 T-4 373598.834 8500065.839 26.071 8.264 55.812 0.047 7.609 85.60 1.506 90.352 1.322E+00 0.019 117771.203 TURB. TURB. 0.017 1.821E-02 2.742E-02 -0.016
4 3 T-3 373599.134 8500065.865 26.074 6.137 55.812 0.045 7.654 85.60 0.301 90.653 1.330E+00 0.004 118472.585 TURB. TURB. 0.017 1.841E-02 5.543E-03 -0.003
3 2 T-2 373600.634 8500065.997 26.089 5.663 55.812 0.045 7.699 85.60 1.506 92.159 1.338E+00 0.019 119168.601 TURB. TURB. 0.017 1.860E-02 2.801E-02 -0.015
2 1 T-1 373600.934 8500066.024 26.092 3.291 55.812 0.043 7.742 85.60 0.301 92.460 1.345E+00 0.004 119837.749 TURB. TURB. 0.017 1.879E-02 5.660E-03 -0.003
1 V-6 T-0 373601.684 8500066.090 26.100 2.816 55.813 0.043 7.785 104.60 0.753 0.8 93.213 9.060E-01 0.0 0.014 98613.108 TURB. TURB. 0.018 7.247E-03 5.456E-03 0.0 -0.008 0.0

















































4.970E-01 1.464E-01 -2.544E-03  
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
3 373636.934 2458473.716 25.919 0.807
3 2 T-2 373636.934 5479243.954 25.923 0.790 0.790 16.100 0.300 0.507 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -3.346E-03
2 1 T-1 373636.934 8500014.192 25.926 0.790 1.580 16.100 0.300 0.207 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -3.346E-03
1 L40 T-0 1.580 16.000 0.700 2.183E-03 5.345 36.343 LAM. LAM. 1.761 1.871E-05 2.429E-08 0.600








Sub. Unidad de Riego # 7 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
190 373393.634 8500104.459 24.758 56.815
190 189 T-189 373393.634 8500104.159 24.757 0.790 0.790 16.100 0.300 56.515 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.457E-03
189 188 T-188 373393.634 8500103.859 24.756 0.790 1.580 16.100 0.300 56.215 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.457E-03
3 2 T-2 373393.634 8500048.060 24.484 0.790 148.520 16.100 0.300 0.415 2.026E-01 0.025 3395.027 CRIT. TURB. 0.042 1.638E-03 2.093E-04 1.457E-03
2 1 T-1 373393.634 8500047.760 24.483 0.790 149.310 16.100 0.300 0.115 2.037E-01 0.025 3413.086 CRIT. TURB. 0.042 1.653E-03 2.115E-04 1.457E-03
1 L100 T-0 149.310 16.000 0.700 2.063E-01 0.057 3434.418 CRIT. TURB. 0.042 3.971E-03 2.169E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.173E-01 1.365E-02 2.754E-01
187 373393.634 8499991.961 24.208 55.812
187 186 T-186 373393.634 8499992.261 24.210 0.790 0.790 16.100 0.300 55.512 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.478E-03
186 185 T-185 373393.634 8499992.561 24.211 0.790 1.580 16.100 0.300 55.212 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.478E-03
3 2 T-2 373393.634 8500047.460 24.482 0.790 146.150 16.100 0.300 0.312 1.994E-01 0.025 3340.852 CRIT. TURB. 0.042 1.594E-03 2.027E-04 -1.478E-03
2 1 T-1 373393.634 8500047.760 24.483 0.790 146.940 16.100 0.300 0.012 2.005E-01 0.025 3358.910 CRIT. TURB. 0.042 1.609E-03 2.049E-04 -1.478E-03
1 L100 T-0 146.940 16.000 0.700 2.030E-01 0.057 3379.903 CRIT. TURB. 0.042 3.865E-03 2.100E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.123E-01 1.302E-02 -2.749E-01
190 373507.334 8500114.476 25.635 56.816
190 189 T-189 373507.334 8500114.176 25.634 0.790 0.790 16.100 0.300 56.516 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.505E-03
189 188 T-188 373507.334 8500113.876 25.632 0.790 1.580 16.100 0.300 56.216 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.505E-03
3 2 T-2 373507.334 8500058.077 25.353 0.790 148.520 16.100 0.300 0.416 2.026E-01 0.025 3395.027 CRIT. TURB. 0.042 1.638E-03 2.093E-04 1.505E-03
2 1 T-1 373507.334 8500057.777 25.351 0.790 149.310 16.100 0.300 0.116 2.037E-01 0.025 3413.086 CRIT. TURB. 0.042 1.653E-03 2.115E-04 1.505E-03
1 L28 T-0 149.310 16.000 0.700 2.063E-01 0.057 3434.418 CRIT. TURB. 0.042 3.971E-03 2.169E-04 0.600










U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
28 373507.334 8500057.777 25.351
28 27 T-27 373507.034 8500057.751 25.349 56.816 55.812 0.082 0.082 44.40 0.301 0.301 5.321E-02 0.094 2458.394 CRIT. TURB. 0.046 1.506E-04 4.534E-05 0.002
27 26 T-26 373505.534 8500057.619 25.337 56.815 55.812 0.082 0.165 44.40 1.506 1.807 1.064E-01 0.236 4916.767 TURB. TURB. 0.038 4.890E-04 7.363E-04 0.012
26 25 T-25 373505.234 8500057.592 25.335 56.815 55.812 0.082 0.247 44.40 0.301 2.108 1.596E-01 0.031 7375.139 TURB. TURB. 0.034 9.819E-04 2.958E-04 0.002
25 24 T-24 373503.734 8500057.460 25.324 56.882 55.812 0.082 0.330 44.40 1.506 3.614 2.129E-01 0.118 9834.974 TURB. TURB. 0.031 1.616E-03 2.434E-03 0.011
24 23 T-23 373503.434 8500057.434 25.322 56.816 55.812 0.082 0.412 44.40 0.301 3.915 2.661E-01 0.019 12293.368 TURB. TURB. 0.029 2.383E-03 7.175E-04 0.002
23 22 T-22 373501.934 8500057.301 25.310 56.815 55.812 0.082 0.494 44.40 1.506 5.421 3.193E-01 0.079 14751.741 TURB. TURB. 0.028 3.275E-03 4.932E-03 0.012
22 21 T-21 373501.634 8500057.275 25.308 56.816 55.811 0.082 0.577 44.40 0.301 5.722 3.725E-01 0.013 17210.113 TURB. TURB. 0.027 4.290E-03 1.292E-03 0.002
21 20 T-20 373500.134 8500057.143 25.297 56.816 55.812 0.082 0.659 44.40 1.506 7.228 4.257E-01 0.059 19668.507 TURB. TURB. 0.026 5.422E-03 8.165E-03 0.011
20 19 T-19 373499.834 8500057.116 25.294 56.815 55.812 0.082 0.742 44.40 0.301 7.529 4.789E-01 0.010 22126.879 TURB. TURB. 0.025 6.669E-03 2.009E-03 0.003
19 18 T-18 373498.334 8500056.984 25.283 56.816 55.811 0.082 0.824 44.40 1.506 9.035 5.321E-01 0.047 24585.251 TURB. TURB. 0.025 8.029E-03 1.209E-02 0.011
18 17 T-17 373498.034 8500056.958 25.281 56.816 55.812 0.082 0.906 44.40 0.301 9.336 5.853E-01 0.009 27043.644 TURB. TURB. 0.024 9.499E-03 2.861E-03 0.002
17 16 T-16 373496.534 8500056.826 25.270 56.815 55.812 0.082 0.989 44.40 1.506 10.842 6.385E-01 0.039 29502.016 TURB. TURB. 0.024 1.108E-02 1.668E-02 0.011
16 15 T-15 373496.234 8500056.799 25.267 56.815 55.812 0.082 1.071 44.40 0.301 11.143 6.918E-01 0.007 31960.388 TURB. TURB. 0.023 1.276E-02 3.844E-03 0.003
15 14 T-14 373494.734 8500056.667 25.256 56.816 55.812 0.082 1.153 44.40 1.506 12.649 7.450E-01 0.034 34418.782 TURB. TURB. 0.023 1.455E-02 2.191E-02 0.011
14 13 T-13 373494.434 8500056.641 25.254 56.816 55.812 0.082 1.236 44.40 0.301 12.950 7.982E-01 0.006 36877.176 TURB. TURB. 0.022 1.644E-02 4.952E-03 0.002
13 12 T-12 373492.934 8500056.508 25.242 56.815 55.812 0.082 1.318 44.40 1.506 14.456 8.514E-01 0.029 39335.547 TURB. TURB. 0.022 1.844E-02 2.777E-02 0.012
12 11 T-11 373492.634 8500056.482 25.240 56.816 55.811 0.082 1.401 44.40 0.301 14.757 9.046E-01 0.006 41793.919 TURB. TURB. 0.022 2.054E-02 6.184E-03 0.002
11 10 T-10 373491.134 8500056.350 25.229 56.816 55.812 0.082 1.483 44.40 1.506 16.263 9.578E-01 0.026 44252.313 TURB. TURB. 0.022 2.273E-02 3.423E-02 0.011
10 9 T-9 373490.834 8500056.323 25.226 56.815 55.812 0.082 1.565 44.40 0.301 16.564 1.011E+00 0.005 46710.684 TURB. TURB. 0.021 2.503E-02 7.539E-03 0.003
9 8 T-8 373489.334 8500056.191 25.215 56.816 55.811 0.082 1.648 44.40 1.506 18.070 1.064E+00 0.024 49169.056 TURB. TURB. 0.021 2.742E-02 4.129E-02 0.011
8 7 T-7 373489.034 8500056.165 25.213 56.816 55.811 0.082 1.730 44.40 0.301 18.371 1.117E+00 0.004 51627.427 TURB. TURB. 0.021 2.991E-02 9.007E-03 0.002
7 6 T-6 373487.534 8500056.033 25.201 56.815 55.812 0.082 1.813 44.40 1.506 19.877 1.171E+00 0.021 54085.799 TURB. TURB. 0.021 3.250E-02 4.893E-02 0.012
6 5 T-5 373487.234 8500056.006 25.199 56.815 55.812 0.082 1.895 44.40 0.301 20.178 1.224E+00 0.004 56544.170 TURB. TURB. 0.020 3.518E-02 1.060E-02 0.002
5 4 T-4 373485.734 8500055.874 25.187 56.816 55.811 0.082 1.977 44.40 1.506 21.684 1.277E+00 0.020 59002.542 TURB. TURB. 0.020 3.795E-02 5.715E-02 0.012
4 3 T-3 373485.434 8500055.848 25.185 56.816 55.812 0.082 2.060 44.40 0.301 21.985 1.330E+00 0.004 61460.935 TURB. TURB. 0.020 4.083E-02 1.229E-02 0.002
3 2 T-2 373483.934 8500055.715 25.174 56.815 55.812 0.082 2.142 59.80 1.506 23.491 7.627E-01 0.033 47458.481 TURB. TURB. 0.021 1.052E-02 1.585E-02 0.011
2 1 T-1 373483.634 8500055.689 25.171 56.816 55.811 0.082 2.224 59.80 0.301 23.792 7.920E-01 0.006 49283.760 TURB. TURB. 0.021 1.125E-02 3.389E-03 0.003
1 V-7 T-0 373482.884 8500055.623 25.166 56.816 55.812 0.082 2.307 59.80 0.753 24.545 8.213E-01 0.015 51109.055 TURB. TURB. 0.021 1.201E-02 9.039E-03 0.005



























V-6 Pmáx 11.19 Pmín 9.84
4.970E-01 10.26 4.148E-01 9.84 -1.738E-01 10.43
1.464E-01 10.76 4.668E-01 10.29 10.76
-2.544E-03 10.90 10.90 -2.888E-01 11.19
P-V 6 10.9
-7.684E-02 10.98 10.98 -8.970E-03 10.99
∆H 12.04% C.U 95.63%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.728E-01
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
187 373507.334 8500001.978 25.055 55.812
187 186 T-186 373507.334 8500002.278 25.057 0.790 0.790 16.100 0.300 55.512 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.591E-03
186 185 T-185 373507.334 8500002.578 25.058 0.790 1.580 16.100 0.300 55.212 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.591E-03
185 184 T-184 373507.334 8500002.878 25.060 0.790 2.370 16.100 0.300 54.912 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.591E-03
4 3 T-3 373507.334 8500057.177 25.348 0.790 145.360 16.100 0.300 0.612 1.983E-01 0.025 3322.793 CRIT. TURB. 0.042 1.579E-03 2.005E-04 -1.591E-03
3 2 T-2 373507.334 8500057.477 25.349 0.790 146.150 16.100 0.300 0.312 1.994E-01 0.025 3340.852 CRIT. TURB. 0.042 1.594E-03 2.027E-04 -1.591E-03
2 1 T-1 373507.334 8500057.777 25.351 0.790 146.940 16.100 0.300 0.012 2.005E-01 0.025 3358.910 CRIT. TURB. 0.042 1.609E-03 2.049E-04 -1.591E-03
1 L28 T-0 146.940 16.000 0.700 2.030E-01 0.057 3379.903 CRIT. TURB. 0.042 3.865E-03 2.100E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
100 373393.634 8500047.760 24.483
100 99 T-99 373393.934 8500047.786 24.485 56.815 55.812 0.082 0.082 44.40 0.301 0.301 5.321E-02 0.094 2458.369 CRIT. TURB. 0.046 1.506E-04 4.534E-05 -0.002
99 98 T-98 373395.434 8500047.918 24.496 56.816 55.812 0.082 0.165 44.40 1.506 1.807 1.064E-01 0.236 4916.760 TURB. TURB. 0.038 4.890E-04 7.363E-04 -0.011
98 97 T-97 373395.734 8500047.945 24.498 56.816 55.811 0.082 0.247 44.40 0.301 2.108 1.596E-01 0.031 7375.129 TURB. TURB. 0.034 9.819E-04 2.958E-04 -0.002
97 96 T-96 373397.234 8500048.077 24.510 56.815 55.812 0.082 0.330 44.40 1.506 3.614 2.128E-01 0.118 9833.499 TURB. TURB. 0.031 1.616E-03 2.433E-03 -0.012
96 95 T-95 373397.534 8500048.103 24.512 56.815 55.812 0.082 0.412 44.40 0.301 3.915 2.660E-01 0.019 12291.868 TURB. TURB. 0.029 2.382E-03 7.173E-04 -0.002
95 94 T-94 373399.034 8500048.235 24.523 56.816 55.811 0.082 0.494 44.40 1.506 5.421 3.193E-01 0.079 14750.238 TURB. TURB. 0.028 3.275E-03 4.931E-03 -0.011
94 93 T-93 373399.334 8500048.262 24.525 56.816 55.811 0.082 0.577 44.40 0.301 5.722 3.725E-01 0.013 17208.607 TURB. TURB. 0.027 4.289E-03 1.292E-03 -0.002
93 92 T-92 373400.834 8500048.394 24.537 56.815 55.812 0.082 0.659 44.40 1.506 7.228 4.257E-01 0.059 19666.976 TURB. TURB. 0.026 5.421E-03 8.164E-03 -0.012
92 91 T-91 373401.134 8500048.420 24.539 56.816 55.812 0.082 0.741 44.40 0.301 7.529 4.789E-01 0.010 22125.366 TURB. TURB. 0.025 6.669E-03 2.008E-03 -0.002
91 90 T-90 373402.634 8500048.553 24.550 56.816 55.811 0.082 0.824 44.40 1.506 9.035 5.321E-01 0.047 24583.734 TURB. TURB. 0.025 8.028E-03 1.209E-02 -0.011
90 89 T-89 373402.934 8500048.579 24.552 56.815 55.812 0.082 0.906 44.40 0.301 9.336 5.853E-01 0.009 27042.103 TURB. TURB. 0.024 9.498E-03 2.860E-03 -0.002
89 88 T-88 373404.434 8500048.711 24.564 56.816 55.812 0.082 0.989 44.40 1.506 10.842 6.385E-01 0.039 29500.493 TURB. TURB. 0.024 1.108E-02 1.668E-02 -0.012
88 87 T-87 373404.734 8500048.738 24.566 56.816 55.812 0.082 1.071 44.40 0.301 11.143 6.917E-01 0.007 31958.883 TURB. TURB. 0.023 1.276E-02 3.844E-03 -0.002
87 86 T-86 373406.234 8500048.870 24.577 56.815 55.812 0.082 1.153 44.40 1.506 12.649 7.449E-01 0.034 34417.251 TURB. TURB. 0.023 1.455E-02 2.191E-02 -0.011
86 85 T-85 373406.534 8500048.896 24.579 56.815 55.812 0.082 1.236 44.40 0.301 12.950 7.981E-01 0.006 36875.620 TURB. TURB. 0.022 1.644E-02 4.952E-03 -0.002
85 84 T-84 373408.034 8500049.028 24.591 56.816 55.812 0.082 1.318 44.40 1.506 14.456 8.514E-01 0.029 39334.010 TURB. TURB. 0.022 1.844E-02 2.777E-02 -0.012
84 83 T-83 373408.334 8500049.055 24.593 56.816 55.811 0.082 1.401 44.40 0.301 14.757 9.046E-01 0.006 41792.379 TURB. TURB. 0.022 2.053E-02 6.185E-03 -0.002
83 82 T-82 373409.834 8500049.187 24.604 56.815 55.812 0.082 1.483 44.40 1.506 16.263 9.578E-01 0.026 44250.748 TURB. TURB. 0.022 2.273E-02 3.423E-02 -0.011
82 81 T-81 373410.134 8500049.213 24.606 56.816 55.812 0.082 1.565 44.40 0.301 16.564 1.011E+00 0.005 46709.138 TURB. TURB. 0.021 2.503E-02 7.536E-03 -0.002
81 80 T-80 373411.634 8500049.346 24.618 56.816 55.811 0.082 1.648 44.40 1.506 18.070 1.064E+00 0.024 49167.507 TURB. TURB. 0.021 2.742E-02 4.129E-02 -0.012
80 79 T-79 373411.934 8500049.372 24.620 56.815 55.812 0.082 1.730 44.40 0.301 18.371 1.117E+00 0.004 51625.876 TURB. TURB. 0.021 2.991E-02 9.006E-03 -0.002
79 78 T-78 373413.434 8500049.504 24.632 56.816 55.812 0.082 1.812 44.40 1.506 19.877 1.171E+00 0.021 54084.267 TURB. TURB. 0.021 3.249E-02 4.893E-02 -0.012
78 77 T-77 373413.734 8500049.531 24.634 56.816 55.812 0.082 1.895 44.40 0.301 20.178 1.224E+00 0.004 56542.658 TURB. TURB. 0.020 3.518E-02 1.060E-02 -0.002
77 76 T-76 373415.234 8500049.663 24.645 56.815 55.812 0.082 1.977 44.40 1.506 21.684 1.277E+00 0.020 59001.027 TURB. TURB. 0.020 3.795E-02 5.715E-02 -0.011
76 75 T-75 373415.534 8500049.689 24.648 56.815 55.812 0.082 2.060 44.40 0.301 21.985 1.330E+00 0.004 61459.396 TURB. TURB. 0.020 4.082E-02 1.229E-02 -0.003
75 74 T-74 373417.034 8500049.821 24.659 56.816 55.812 0.082 2.142 59.80 1.506 23.491 7.627E-01 0.033 47457.354 TURB. TURB. 0.021 1.052E-02 1.584E-02 -0.011
74 73 T-73 373417.334 8500049.848 24.661 56.816 55.811 0.082 2.224 59.80 0.301 23.792 7.920E-01 0.006 49282.631 TURB. TURB. 0.021 1.125E-02 3.390E-03 -0.002
73 72 T-72 373418.834 8500049.980 24.673 56.815 55.812 0.082 2.307 59.80 1.506 25.298 8.213E-01 0.031 51107.909 TURB. TURB. 0.021 1.201E-02 1.808E-02 -0.012
72 71 T-71 373419.134 8500050.006 24.675 56.815 55.812 0.082 2.389 59.80 0.301 25.599 8.506E-01 0.006 52933.186 TURB. TURB. 0.021 1.278E-02 3.848E-03 -0.002
71 70 T-70 373420.634 8500050.138 24.686 56.816 55.811 0.082 2.472 59.80 1.506 27.105 8.800E-01 0.029 54758.464 TURB. TURB. 0.021 1.358E-02 2.044E-02 -0.011
70 69 T-69 373420.934 8500050.165 24.689 56.816 55.811 0.082 2.554 59.80 0.301 27.407 9.093E-01 0.006 56583.742 TURB. TURB. 0.020 1.439E-02 4.336E-03 -0.003
69 68 T-68 373422.434 8500050.297 24.700 56.815 55.812 0.082 2.636 59.80 1.506 28.912 9.386E-01 0.027 58409.019 TURB. TURB. 0.020 1.523E-02 2.294E-02 -0.011
68 67 T-67 373422.734 8500050.323 24.702 56.816 55.812 0.082 2.719 59.80 0.301 29.213 9.680E-01 0.005 60234.313 TURB. TURB. 0.020 1.609E-02 4.846E-03 -0.002
67 66 T-66 373424.234 8500050.456 24.714 56.816 55.811 0.082 2.801 59.80 1.506 30.719 9.973E-01 0.025 62059.591 TURB. TURB. 0.020 1.697E-02 2.556E-02 -0.012
66 65 T-65 373424.534 8500050.482 24.716 56.815 55.812 0.082 2.883 59.80 0.301 31.021 1.027E+00 0.005 63884.869 TURB. TURB. 0.020 1.787E-02 5.382E-03 -0.002
65 64 T-64 373426.034 8500050.614 24.728 56.816 55.812 0.082 2.966 59.80 1.506 32.526 1.056E+00 0.024 65710.163 TURB. TURB. 0.020 1.880E-02 2.830E-02 -0.012
64 63 T-63 373426.334 8500050.641 24.730 56.816 55.811 0.082 3.048 59.80 0.301 32.828 1.085E+00 0.005 67535.441 TURB. TURB. 0.020 1.974E-02 5.946E-03 -0.002
63 62 T-62 373427.834 8500050.773 24.741 56.815 55.812 0.082 3.131 59.80 1.506 34.333 1.115E+00 0.023 69360.719 TURB. TURB. 0.020 2.070E-02 3.118E-02 -0.011
62 61 T-61 373428.134 8500050.799 24.744 56.815 55.812 0.082 3.213 59.80 0.301 34.635 1.144E+00 0.004 71185.997 TURB. TURB. 0.019 2.169E-02 6.531E-03 -0.003
61 60 T-60 373429.634 8500050.931 24.755 56.816 55.811 0.082 3.295 59.80 1.506 36.140 1.173E+00 0.021 73011.275 TURB. TURB. 0.019 2.269E-02 3.417E-02 -0.011
60 59 T-59 373429.934 8500050.958 24.757 56.816 55.811 0.082 3.378 59.80 0.301 36.442 1.203E+00 0.004 74836.553 TURB. TURB. 0.019 2.372E-02 7.145E-03 -0.002
59 58 T-58 373431.434 8500051.090 24.769 56.815 55.812 0.082 3.460 59.80 1.506 37.947 1.232E+00 0.020 76661.831 TURB. TURB. 0.019 2.477E-02 3.729E-02 -0.012
58 57 T-57 373431.734 8500051.116 24.771 56.745 55.812 0.082 3.542 59.80 0.301 38.249 1.261E+00 0.004 78485.975 TURB. TURB. 0.019 2.583E-02 7.778E-03 -0.002
57 56 T-56 373433.234 8500051.249 24.782 56.816 55.811 0.082 3.625 59.80 1.506 39.755 1.291E+00 0.019 80311.253 TURB. TURB. 0.019 2.692E-02 4.053E-02 -0.011
56 55 T-55 373433.534 8500051.275 24.785 56.815 55.812 0.082 3.707 59.80 0.301 40.056 1.320E+00 0.004 82136.531 TURB. TURB. 0.019 2.802E-02 8.439E-03 -0.003
55 54 T-54 373435.034 8500051.407 24.796 56.816 55.812 0.082 3.790 59.80 1.506 41.562 1.349E+00 0.019 83961.825 TURB. TURB. 0.019 2.915E-02 4.389E-02 -0.011
54 53 T-53 373435.334 8500051.434 24.798 56.816 55.812 0.082 3.872 71.20 0.301 41.863 9.725E-01 0.005 72051.541 TURB. TURB. 0.019 1.312E-02 3.952E-03 -0.002
53 52 T-52 373436.834 8500051.566 24.810 56.815 55.812 0.082 3.954 71.20 1.506 43.369 9.932E-01 0.025 73584.570 TURB. TURB. 0.019 1.362E-02 2.051E-02 -0.012
52 51 T-51 373437.134 8500051.592 24.812 56.815 55.812 0.082 4.037 71.20 0.301 43.670 1.014E+00 0.005 75117.598 TURB. TURB. 0.019 1.413E-02 4.256E-03 -0.002
51 50 T-50 373438.634 8500051.724 24.824 56.816 55.812 0.082 4.119 71.20 1.506 45.176 1.035E+00 0.024 76650.641 TURB. TURB. 0.019 1.465E-02 2.207E-02 -0.012
50 49 T-49 373438.934 8500051.751 24.826 56.816 55.811 0.082 4.202 71.20 0.301 45.477 1.055E+00 0.005 78183.669 TURB. TURB. 0.019 1.518E-02 4.574E-03 -0.002
49 48 T-48 373440.434 8500051.883 24.838 56.815 55.812 0.082 4.284 71.20 1.506 46.983 1.076E+00 0.023 79716.698 TURB. TURB. 0.019 1.572E-02 2.367E-02 -0.012
48 47 T-47 373440.734 8500051.909 24.840 56.816 55.812 0.082 4.366 71.20 0.301 47.284 1.097E+00 0.005 81249.740 TURB. TURB. 0.019 1.627E-02 4.898E-03 -0.002
47 46 T-46 373442.234 8500052.042 24.852 56.816 55.811 0.082 4.449 71.20 1.506 48.790 1.117E+00 0.022 82782.769 TURB. TURB. 0.019 1.682E-02 2.533E-02 -0.012
46 45 T-45 373442.534 8500052.068 24.854 56.815 55.812 0.082 4.531 71.20 0.301 49.091 1.138E+00 0.004 84315.797 TURB. TURB. 0.019 1.738E-02 5.234E-03 -0.002
45 44 T-44 373444.034 8500052.200 24.866 56.816 55.812 0.082 4.613 71.20 1.506 50.597 1.159E+00 0.022 85848.839 TURB. TURB. 0.019 1.795E-02 2.703E-02 -0.012
44 43 T-43 373444.334 8500052.227 24.868 56.816 55.812 0.082 4.696 71.20 0.301 50.898 1.179E+00 0.004 87381.882 TURB. TURB. 0.019 1.853E-02 5.582E-03 -0.002
43 42 T-42 373445.834 8500052.359 24.880 56.815 55.812 0.082 4.778 71.20 1.506 52.404 1.200E+00 0.021 88914.910 TURB. TURB. 0.019 1.912E-02 2.879E-02 -0.012
42 41 T-41 373446.134 8500052.385 24.882 56.815 55.812 0.082 4.861 71.20 0.301 52.705 1.221E+00 0.004 90447.939 TURB. TURB. 0.018 1.971E-02 5.937E-03 -0.002
41 40 T-40 373447.634 8500052.517 24.894 56.816 55.812 0.082 4.943 71.20 1.506 54.211 1.241E+00 0.020 91980.981 TURB. TURB. 0.018 2.032E-02 3.060E-02 -0.012
40 39 T-39 373447.934 8500052.544 24.896 56.816 55.811 0.082 5.025 71.20 0.301 54.512 1.262E+00 0.004 93514.010 TURB. TURB. 0.018 2.093E-02 6.304E-03 -0.002
39 38 T-38 373449.434 8500052.676 24.908 56.815 55.812 0.082 5.108 71.20 1.506 56.018 1.283E+00 0.020 95047.039 TURB. TURB. 0.018 2.155E-02 3.245E-02 -0.012
38 37 T-37 373449.734 8500052.702 24.910 56.815 55.812 0.082 5.190 71.20 0.301 56.319 1.304E+00 0.004 96580.067 TURB. TURB. 0.018 2.218E-02 6.678E-03 -0.002
37 36 T-36 373451.234 8500052.834 24.922 56.816 55.811 0.082 5.273 71.20 1.506 57.825 1.324E+00 0.019 98113.096 TURB. TURB. 0.018 2.281E-02 3.435E-02 -0.012
36 35 T-35 373451.534 8500052.861 24.924 56.816 55.811 0.082 5.355 71.20 0.301 58.126 1.345E+00 0.004 99646.125 TURB. TURB. 0.018 2.346E-02 7.066E-03 -0.002
35 34 T-34 373453.034 8500052.993 24.936 56.815 55.812 0.082 5.437 85.60 1.506 59.632 9.448E-01 0.027 84158.361 TURB. TURB. 0.019 9.961E-03 1.500E-02 -0.012
34 33 T-33 373453.334 8500053.019 24.938 56.816 55.812 0.082 5.520 85.60 0.301 59.933 9.591E-01 0.005 85433.508 TURB. TURB. 0.019 1.023E-02 3.081E-03 -0.002
33 32 T-32 373454.834 8500053.152 24.950 56.816 55.811 0.082 5.602 85.60 1.506 61.439 9.734E-01 0.026 86708.644 TURB. TURB. 0.019 1.051E-02 1.582E-02 -0.012
32 31 T-31 373455.134 8500053.178 24.952 56.815 55.812 0.082 5.684 85.60 0.301 61.740 9.878E-01 0.005 87983.781 TURB. TURB. 0.019 1.079E-02 3.248E-03 -0.002
31 30 T-30 373456.634 8500053.310 24.964 56.816 55.812 0.082 5.767 85.60 1.506 63.246 1.002E+00 0.025 89258.928 TURB. TURB. 0.019 1.107E-02 1.667E-02 -0.012
30 29 T-29 373456.934 8500053.337 24.966 56.816 55.811 0.082 5.849 85.60 0.301 63.547 1.016E+00 0.005 90534.064 TURB. TURB. 0.018 1.135E-02 3.420E-03 -0.002
29 28 T-28 373458.434 8500053.469 24.978 56.815 55.812 0.082 5.932 85.60 1.506 65.053 1.031E+00 0.024 91809.200 TURB. TURB. 0.018 1.164E-02 1.753E-02 -0.012
28 27 T-27 373458.734 8500053.495 24.980 56.815 55.812 0.082 6.014 85.60 0.301 65.354 1.045E+00 0.005 93084.336 TURB. TURB. 0.018 1.193E-02 3.594E-03 -0.002
27 26 T-26 373460.234 8500053.627 24.992 56.816 55.811 0.082 6.096 85.60 1.506 66.860 1.059E+00 0.024 94359.472 TURB. TURB. 0.018 1.223E-02 1.841E-02 -0.012
26 25 T-25 373460.534 8500053.654 24.994 56.816 55.811 0.082 6.179 85.60 0.301 67.161 1.074E+00 0.005 95634.608 TURB. TURB. 0.018 1.253E-02 3.773E-03 -0.002
25 24 T-24 373462.034 8500053.786 25.006 56.815 55.812 0.082 6.261 85.60 1.506 68.667 1.088E+00 0.023 96909.745 TURB. TURB. 0.018 1.283E-02 1.932E-02 -0.012
24 23 T-23 373462.334 8500053.812 25.008 56.816 55.812 0.082 6.344 85.60 0.301 68.968 1.102E+00 0.005 98184.892 TURB. TURB. 0.018 1.313E-02 3.955E-03 -0.002
23 22 T-22 373463.834 8500053.945 25.020 56.816 55.811 0.082 6.426 85.60 1.506 70.474 1.117E+00 0.022 99460.028 TURB. TURB. 0.018 1.344E-02 2.024E-02 -0.012
22 21 T-21 373464.134 8500053.971 25.022 56.815 55.812 0.082 6.508 85.60 0.301 70.775 1.131E+00 0.004 100735.164 TURB. TURB. 0.018 1.375E-02 4.141E-03 -0.002
21 20 T-20 373465.634 8500054.103 25.033 56.816 55.812 0.082 6.591 85.60 1.506 72.281 1.145E+00 0.022 102010.312 TURB. TURB. 0.018 1.407E-02 2.118E-02 -0.011
20 19 T-19 373465.934 8500054.130 25.036 56.816 55.812 0.082 6.673 85.60 0.301 72.582 1.160E+00 0.004 103285.459 TURB. TURB. 0.018 1.438E-02 4.332E-03 -0.003
19 18 T-18 373467.434 8500054.262 25.047 56.815 55.812 0.082 6.755 85.60 1.506 74.088 1.174E+00 0.021 104560.595 TURB. TURB. 0.018 1.470E-02 2.214E-02 -0.011
18 17 T-17 373467.734 8500054.288 25.050 56.815 55.812 0.082 6.838 85.60 0.301 74.389 1.188E+00 0.004 105835.732 TURB. TURB. 0.018 1.503E-02 4.525E-03 -0.003
17 16 T-16 373469.234 8500054.420 25.061 56.816 55.812 0.082 6.920 85.60 1.506 75.895 1.202E+00 0.021 107110.879 TURB. TURB. 0.018 1.535E-02 2.312E-02 -0.011
16 15 T-15 373469.534 8500054.447 25.063 56.816 55.811 0.082 7.003 85.60 0.301 76.196 1.217E+00 0.004 108386.015 TURB. TURB. 0.018 1.568E-02 4.724E-03 -0.002
15 14 T-14 373471.034 8500054.579 25.075 56.815 55.812 0.082 7.085 85.60 1.506 77.702 1.231E+00 0.020 109661.152 TURB. TURB. 0.018 1.602E-02 2.412E-02 -0.012
14 13 T-13 373471.334 8500054.605 25.077 56.816 55.812 0.082 7.167 85.60 0.301 78.003 1.245E+00 0.004 110936.299 TURB. TURB. 0.018 1.635E-02 4.924E-03 -0.002
13 12 T-12 373472.834 8500054.738 25.089 56.816 55.811 0.082 7.250 85.60 1.506 79.509 1.260E+00 0.020 112211.435 TURB. TURB. 0.018 1.669E-02 2.514E-02 -0.012
12 11 T-11 373473.134 8500054.764 25.091 56.815 55.812 0.082 7.332 85.60 0.301 79.810 1.274E+00 0.004 113486.571 TURB. TURB. 0.018 1.704E-02 5.130E-03 -0.002
11 10 T-10 373474.634 8500054.896 25.103 56.816 55.812 0.082 7.415 85.60 1.506 81.316 1.288E+00 0.019 114761.719 TURB. TURB. 0.018 1.738E-02 2.617E-02 -0.012
10 9 T-9 373474.934 8500054.923 25.105 56.816 55.812 0.082 7.497 85.60 0.301 81.617 1.303E+00 0.004 116036.866 TURB. TURB. 0.018 1.773E-02 5.341E-03 -0.002
9 8 T-8 373476.434 8500055.055 25.116 56.815 55.812 0.082 7.579 85.60 1.506 83.123 1.317E+00 0.019 117312.003 TURB. TURB. 0.018 1.808E-02 2.723E-02 -0.011
8 7 T-7 373476.734 8500055.081 25.119 56.815 55.812 0.082 7.662 85.60 0.301 83.424 1.331E+00 0.004 118587.139 TURB. TURB. 0.017 1.844E-02 5.552E-03 -0.003
7 6 T-6 373478.234 8500055.213 25.130 56.816 55.812 0.082 7.744 85.60 1.506 84.930 1.346E+00 0.019 119862.287 TURB. TURB. 0.017 1.880E-02 2.830E-02 -0.011
6 5 T-5 373478.534 8500055.240 25.132 56.816 55.811 0.082 7.826 104.60 0.301 85.231 9.108E-01 0.006 99133.493 TURB. TURB. 0.018 7.316E-03 2.204E-03 -0.002
5 4 T-4 373480.034 8500055.372 25.144 56.815 55.812 0.082 7.909 104.60 1.506 86.737 9.204E-01 0.027 100177.008 TURB. TURB. 0.018 7.454E-03 1.123E-02 -0.012
4 3 T-3 373480.334 8500055.398 25.146 56.825 55.812 0.082 7.991 104.60 0.301 87.038 9.300E-01 0.005 101220.616 TURB. TURB. 0.018 7.594E-03 2.287E-03 -0.002
3 2 T-2 373481.834 8500055.530 25.158 56.855 55.811 0.082 8.074 104.60 1.506 88.544 9.395E-01 0.027 102264.492 TURB. TURB. 0.018 7.736E-03 1.165E-02 -0.012
2 1 T-1 373482.134 8500055.557 25.160 56.816 55.811 0.082 8.156 104.60 0.301 88.845 9.491E-01 0.005 103308.007 TURB. TURB. 0.018 7.878E-03 2.373E-03 -0.002
1 V-7 T-0 373482.884 8500055.623 25.166 56.815 55.812 0.082 8.238 104.60 0.753 89.598 9.587E-01 0.013 104351.522 TURB. TURB. 0.018 8.021E-03 6.039E-03 -0.006









































Sub. Unidad de Riego # 8 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
190 373298.234 8500096.053 23.878 56.816
190 189 T-189 373298.234 8500095.753 23.877 0.790 0.790 16.100 0.300 56.516 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.463E-03
189 188 T-188 373298.234 8500095.453 23.876 0.790 1.580 16.100 0.300 56.216 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.463E-03
188 187 T-187 373298.234 8500095.153 23.874 0.790 2.370 16.100 0.300 55.916 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.463E-03
4 3 T-3 373298.234 8500039.954 23.605 0.790 147.730 16.100 0.300 0.716 2.016E-01 0.025 3376.969 CRIT. TURB. 0.042 1.623E-03 2.071E-04 1.463E-03
3 2 T-2 373298.234 8500039.654 23.603 0.790 148.520 16.100 0.300 0.416 2.026E-01 0.025 3395.027 CRIT. TURB. 0.042 1.638E-03 2.093E-04 1.463E-03
2 1 T-1 373298.234 8500039.354 23.602 0.790 149.310 16.100 0.300 0.116 2.037E-01 0.025 3413.086 CRIT. TURB. 0.042 1.653E-03 2.115E-04 1.463E-03
1 L100 T-0 149.310 16.000 0.700 2.063E-01 0.057 3434.418 CRIT. TURB. 0.042 3.971E-03 2.169E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.173E-01 1.365E-02 2.764E-01
187 373298.234 8499983.555 23.317 55.811
187 186 T-186 373298.234 8499983.855 23.319 0.790 0.790 16.100 0.300 55.511 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.532E-03
186 185 T-185 373298.234 8499984.155 23.320 0.790 1.580 16.100 0.300 55.211 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.532E-03
185 184 T-184 373298.234 8499984.455 23.322 0.790 2.370 16.100 0.300 54.911 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.532E-03
4 3 T-3 373298.234 8500038.754 23.599 0.790 145.360 16.100 0.300 0.611 1.983E-01 0.025 3322.793 CRIT. TURB. 0.042 1.579E-03 2.005E-04 -1.532E-03
3 2 T-2 373298.234 8500039.054 23.600 0.790 146.150 16.100 0.300 0.311 1.994E-01 0.025 3340.852 CRIT. TURB. 0.042 1.594E-03 2.027E-04 -1.532E-03
2 1 T-1 373298.234 8500039.354 23.602 0.790 146.940 16.100 0.300 0.011 2.005E-01 0.025 3358.910 CRIT. TURB. 0.042 1.609E-03 2.049E-04 -1.532E-03
1 L100 T-0 146.940 16.000 0.700 2.030E-01 0.057 3379.903 CRIT. TURB. 0.042 3.865E-03 2.100E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.123E-01 1.302E-02 -2.849E-01
190 373386.734 8500103.851 24.701 56.815
190 189 T-189 373386.734 8500103.551 24.700 0.790 0.790 16.100 0.300 56.515 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.436E-03
189 188 T-188 373386.734 8500103.251 24.699 0.790 1.580 16.100 0.300 56.215 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.436E-03
188 187 T-187 373386.734 8500102.951 24.697 0.790 2.370 16.100 0.300 55.915 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.436E-03
4 3 T-3 373386.734 8500047.752 24.433 0.790 147.730 16.100 0.300 0.715 2.016E-01 0.025 3376.969 CRIT. TURB. 0.042 1.623E-03 2.071E-04 1.436E-03
3 2 T-2 373386.734 8500047.452 24.431 0.790 148.520 16.100 0.300 0.415 2.026E-01 0.025 3395.027 CRIT. TURB. 0.042 1.638E-03 2.093E-04 1.436E-03
2 1 T-1 373386.734 8500047.152 24.430 0.790 149.310 16.100 0.300 0.115 2.037E-01 0.025 3413.086 CRIT. TURB. 0.042 1.653E-03 2.115E-04 1.436E-03
1 L1 T-0 149.310 16.000 0.700 2.063E-01 0.057 3434.418 CRIT. TURB. 0.042 3.971E-03 2.169E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.173E-01 1.365E-02 2.715E-01
-2.169E-03 2.770E-01 27.061
-2.169E-03 2.720E-01 27.061








V-8 Pmáx 10.55 Pmín 9.44
5.492E-01 9.85 4.058E-01 9.44 -1.618E-01 10.01
3.914E-05 10.40 4.008E-01 10.00 -1.548E-01 10.55
P-V 8 10.4
∆H 10.51% C.U 93.70%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.573E-01
V-7 Pmáx 10.90 Pmín 9.80
6.993E-01 10.20 4.048E-01 9.80 -1.518E-01 10.35
P-V 7 10.9
5.170E-01 10.38 4.138E-01 9.97 -1.728E-01 10.56
∆H 10.13% C.U 95.39%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.709E-01
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
187 373386.734 8499991.353 24.152 55.812
187 186 T-186 373386.734 8499991.653 24.154 0.790 0.790 16.100 0.300 55.512 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.494E-03
186 185 T-185 373386.734 8499991.953 24.155 0.790 1.580 16.100 0.300 55.212 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.494E-03
185 184 T-184 373386.734 8499992.253 24.157 0.790 2.370 16.100 0.300 54.912 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.494E-03
4 3 T-3 373386.734 8500046.552 24.427 0.790 145.360 16.100 0.300 0.612 1.983E-01 0.025 3322.793 CRIT. TURB. 0.042 1.579E-03 2.005E-04 -1.494E-03
3 2 T-2 373386.734 8500046.852 24.429 0.790 146.150 16.100 0.300 0.312 1.994E-01 0.025 3340.852 CRIT. TURB. 0.042 1.594E-03 2.027E-04 -1.494E-03
2 1 T-1 373386.734 8500047.152 24.430 0.790 146.940 16.100 0.300 0.012 2.005E-01 0.025 3358.910 CRIT. TURB. 0.042 1.609E-03 2.049E-04 -1.494E-03
1 L1 T-0 146.940 16.000 0.700 2.030E-01 0.057 3379.903 CRIT. TURB. 0.042 3.865E-03 2.100E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
100 373298.234 8500039.354 23.602
100 99 T-99 373298.534 8500039.381 23.605 56.816 55.811 0.082 0.082 44.40 0.301 0.301 5.321E-02 0.094 2458.370 CRIT. TURB. 0.046 1.506E-04 4.535E-05 -0.003
99 98 T-98 373300.034 8500039.513 23.619 56.815 55.812 0.082 0.165 44.40 1.506 1.807 1.064E-01 0.236 4916.741 TURB. TURB. 0.038 4.890E-04 7.363E-04 -0.014
98 97 T-97 373300.334 8500039.539 23.622 56.816 55.812 0.082 0.247 44.40 0.301 2.108 1.596E-01 0.031 7375.133 TURB. TURB. 0.034 9.819E-04 2.957E-04 -0.003
97 96 T-96 373301.834 8500039.672 23.636 56.816 55.811 0.082 0.330 44.40 1.506 3.614 2.128E-01 0.118 9833.504 TURB. TURB. 0.031 1.616E-03 2.433E-03 -0.014
96 95 T-95 373302.134 8500039.698 23.639 56.815 55.812 0.082 0.412 44.40 0.301 3.915 2.660E-01 0.019 12291.875 TURB. TURB. 0.029 2.382E-03 7.173E-04 -0.003
95 94 T-94 373303.634 8500039.830 23.654 56.816 55.812 0.082 0.494 44.40 1.506 5.421 3.193E-01 0.079 14750.268 TURB. TURB. 0.028 3.275E-03 4.931E-03 -0.015
94 93 T-93 373303.934 8500039.857 23.657 56.816 55.812 0.082 0.577 44.40 0.301 5.722 3.725E-01 0.013 17208.661 TURB. TURB. 0.027 4.289E-03 1.292E-03 -0.003
93 92 T-92 373305.434 8500039.989 23.671 56.815 55.812 0.082 0.659 44.40 1.506 7.228 4.257E-01 0.059 19667.032 TURB. TURB. 0.026 5.421E-03 8.164E-03 -0.014
92 91 T-91 373305.734 8500040.015 23.674 56.911 55.812 0.082 0.742 44.40 0.301 7.529 4.789E-01 0.010 22127.500 TURB. TURB. 0.025 6.670E-03 2.009E-03 -0.003
91 90 T-90 373307.234 8500040.147 23.689 56.816 55.811 0.082 0.824 44.40 1.506 9.035 5.321E-01 0.047 24585.872 TURB. TURB. 0.025 8.030E-03 1.209E-02 -0.015
90 89 T-89 373307.534 8500040.174 23.691 56.816 55.811 0.082 0.906 44.40 0.301 9.337 5.853E-01 0.009 27044.244 TURB. TURB. 0.024 9.500E-03 2.861E-03 -0.002
89 88 T-88 373309.034 8500040.306 23.706 56.815 55.812 0.082 0.989 44.40 1.506 10.842 6.386E-01 0.039 29502.616 TURB. TURB. 0.024 1.108E-02 1.668E-02 -0.015
88 87 T-87 373309.334 8500040.332 23.709 56.816 55.812 0.082 1.071 44.40 0.301 11.144 6.918E-01 0.007 31961.010 TURB. TURB. 0.023 1.276E-02 3.843E-03 -0.003
87 86 T-86 373310.834 8500040.465 23.723 56.816 55.811 0.082 1.153 44.40 1.506 12.649 7.450E-01 0.034 34419.382 TURB. TURB. 0.023 1.455E-02 2.191E-02 -0.014
86 85 T-85 373311.134 8500040.491 23.726 56.815 55.789 0.082 1.236 44.40 0.301 12.951 7.982E-01 0.006 36877.253 TURB. TURB. 0.022 1.644E-02 4.952E-03 -0.003
85 84 T-84 373312.634 8500040.623 23.740 56.816 55.768 0.082 1.318 44.40 1.506 14.456 8.514E-01 0.029 39334.686 TURB. TURB. 0.022 1.844E-02 2.777E-02 -0.014
84 83 T-83 373312.934 8500040.650 23.743 56.816 55.812 0.082 1.401 44.40 0.301 14.758 9.046E-01 0.006 41793.080 TURB. TURB. 0.022 2.053E-02 6.186E-03 -0.003
83 82 T-82 373314.434 8500040.782 23.757 56.759 55.812 0.082 1.483 44.40 1.506 16.264 9.578E-01 0.026 44250.230 TURB. TURB. 0.022 2.273E-02 3.423E-02 -0.014
82 81 T-81 373314.734 8500040.808 23.760 56.815 55.812 0.082 1.565 44.40 0.301 16.565 1.011E+00 0.005 46708.602 TURB. TURB. 0.021 2.502E-02 7.536E-03 -0.003
81 80 T-80 373316.234 8500040.940 23.774 56.816 55.812 0.082 1.648 44.40 1.506 18.071 1.064E+00 0.024 49166.996 TURB. TURB. 0.021 2.742E-02 4.129E-02 -0.014
80 79 T-79 373316.534 8500040.967 23.777 56.816 55.811 0.082 1.730 44.40 0.301 18.372 1.117E+00 0.004 51625.368 TURB. TURB. 0.021 2.991E-02 9.009E-03 -0.003
79 78 T-78 373318.034 8500041.099 23.791 56.815 55.812 0.082 1.812 44.40 1.506 19.878 1.171E+00 0.021 54083.740 TURB. TURB. 0.021 3.249E-02 4.893E-02 -0.014
78 77 T-77 373318.334 8500041.125 23.794 56.815 55.812 0.082 1.895 44.40 0.301 20.179 1.224E+00 0.004 56542.112 TURB. TURB. 0.020 3.518E-02 1.059E-02 -0.003
77 76 T-76 373319.834 8500041.258 23.809 56.816 55.811 0.082 1.977 44.40 1.506 21.685 1.277E+00 0.020 59000.484 TURB. TURB. 0.020 3.795E-02 5.715E-02 -0.015
76 75 T-75 373320.134 8500041.284 23.811 56.815 55.812 0.082 2.060 44.40 0.301 21.986 1.330E+00 0.004 61458.856 TURB. TURB. 0.020 4.082E-02 1.229E-02 -0.002
75 74 T-74 373321.634 8500041.416 23.826 56.816 55.812 0.082 2.142 59.80 1.506 23.492 7.626E-01 0.033 47456.955 TURB. TURB. 0.021 1.052E-02 1.584E-02 -0.015
74 73 T-73 373321.934 8500041.443 23.829 56.767 55.812 0.082 2.224 59.80 0.301 23.793 7.920E-01 0.006 49281.456 TURB. TURB. 0.021 1.125E-02 3.389E-03 -0.003
73 72 T-72 373323.434 8500041.575 23.843 56.815 55.812 0.082 2.307 59.80 1.506 25.299 8.213E-01 0.031 51106.736 TURB. TURB. 0.021 1.200E-02 1.808E-02 -0.014
72 71 T-71 373323.734 8500041.601 23.846 56.768 55.812 0.082 2.389 59.80 0.301 25.600 8.506E-01 0.006 52931.253 TURB. TURB. 0.021 1.278E-02 3.848E-03 -0.003
71 70 T-70 373325.234 8500041.733 23.861 56.816 55.812 0.082 2.471 59.80 1.506 27.106 8.800E-01 0.029 54756.549 TURB. TURB. 0.021 1.357E-02 2.044E-02 -0.015
70 69 T-69 373325.534 8500041.760 23.864 56.816 55.811 0.082 2.554 59.80 0.301 27.407 9.093E-01 0.006 56581.828 TURB. TURB. 0.020 1.439E-02 4.335E-03 -0.003
69 68 T-68 373327.034 8500041.892 23.878 56.815 55.812 0.082 2.636 59.80 1.506 28.913 9.386E-01 0.027 58407.107 TURB. TURB. 0.020 1.523E-02 2.294E-02 -0.014
68 67 T-67 373327.334 8500041.918 23.881 56.771 55.812 0.082 2.719 59.80 0.301 29.214 9.679E-01 0.005 60231.674 TURB. TURB. 0.020 1.609E-02 4.845E-03 -0.003
67 66 T-66 373328.834 8500042.050 23.896 56.816 55.811 0.082 2.801 59.80 1.506 30.720 9.973E-01 0.025 62056.953 TURB. TURB. 0.020 1.697E-02 2.556E-02 -0.015
66 65 T-65 373329.134 8500042.077 23.899 56.891 55.737 0.082 2.883 59.80 0.301 31.021 1.027E+00 0.005 63882.248 TURB. TURB. 0.020 1.787E-02 5.384E-03 -0.003
65 64 T-64 373330.634 8500042.209 23.913 56.873 55.812 0.082 2.966 59.80 1.506 32.527 1.056E+00 0.024 65708.467 TURB. TURB. 0.020 1.880E-02 2.830E-02 -0.014
64 63 T-63 373330.934 8500042.235 23.916 56.816 55.812 0.082 3.048 59.80 0.301 32.828 1.085E+00 0.005 67533.763 TURB. TURB. 0.020 1.974E-02 5.944E-03 -0.003
63 62 T-62 373332.434 8500042.368 23.931 56.816 55.811 0.082 3.131 59.80 1.506 34.334 1.115E+00 0.023 69359.042 TURB. TURB. 0.020 2.070E-02 3.118E-02 -0.015
62 61 T-61 373332.734 8500042.394 23.934 56.815 55.812 0.082 3.213 59.80 0.301 34.635 1.144E+00 0.004 71184.321 TURB. TURB. 0.019 2.169E-02 6.531E-03 -0.003
61 60 T-60 373334.234 8500042.526 23.948 56.816 55.812 0.082 3.295 59.80 1.506 36.141 1.173E+00 0.021 73009.616 TURB. TURB. 0.019 2.269E-02 3.417E-02 -0.014
60 59 T-59 373334.534 8500042.553 23.951 56.816 55.811 0.082 3.378 59.80 0.301 36.442 1.203E+00 0.004 74834.895 TURB. TURB. 0.019 2.372E-02 7.145E-03 -0.003
59 58 T-58 373336.034 8500042.685 23.966 56.815 55.812 0.082 3.460 59.80 1.506 37.948 1.232E+00 0.020 76660.174 TURB. TURB. 0.019 2.476E-02 3.729E-02 -0.015
58 57 T-57 373336.334 8500042.711 23.969 56.815 55.812 0.082 3.542 59.80 0.301 38.249 1.261E+00 0.004 78485.452 TURB. TURB. 0.019 2.583E-02 7.778E-03 -0.003
57 56 T-56 373337.834 8500042.843 23.983 56.816 55.811 0.082 3.625 59.80 1.506 39.755 1.291E+00 0.019 80310.731 TURB. TURB. 0.019 2.692E-02 4.053E-02 -0.014
56 55 T-55 373338.134 8500042.870 23.986 56.816 55.811 0.082 3.707 59.80 0.301 40.056 1.320E+00 0.004 82136.010 TURB. TURB. 0.019 2.802E-02 8.441E-03 -0.003
55 54 T-54 373339.634 8500043.002 24.001 56.815 55.812 0.082 3.790 59.80 1.506 41.562 1.349E+00 0.019 83961.289 TURB. TURB. 0.019 2.915E-02 4.389E-02 -0.015
54 53 T-53 373339.934 8500043.028 24.004 56.816 55.812 0.082 3.872 71.20 0.301 41.863 9.725E-01 0.005 72051.091 TURB. TURB. 0.019 1.312E-02 3.951E-03 -0.003
53 52 T-52 373341.434 8500043.161 24.018 56.816 55.811 0.082 3.954 71.20 1.506 43.369 9.932E-01 0.025 73584.120 TURB. TURB. 0.019 1.362E-02 2.051E-02 -0.014
52 51 T-51 373341.734 8500043.187 24.021 56.815 55.812 0.082 4.037 71.20 0.301 43.671 1.014E+00 0.005 75117.149 TURB. TURB. 0.019 1.413E-02 4.256E-03 -0.003
51 50 T-50 373343.234 8500043.319 24.036 56.816 55.812 0.082 4.119 71.20 1.506 45.176 1.035E+00 0.024 76650.192 TURB. TURB. 0.019 1.465E-02 2.207E-02 -0.015
50 49 T-49 373343.534 8500043.346 24.039 56.816 55.812 0.082 4.202 71.20 0.301 45.478 1.055E+00 0.005 78183.235 TURB. TURB. 0.019 1.518E-02 4.574E-03 -0.003
49 48 T-48 373345.034 8500043.478 24.054 56.815 55.812 0.082 4.284 71.20 1.506 46.984 1.076E+00 0.023 79716.263 TURB. TURB. 0.019 1.572E-02 2.367E-02 -0.015
48 47 T-47 373345.334 8500043.504 24.057 56.815 55.812 0.082 4.366 71.20 0.301 47.285 1.097E+00 0.005 81249.292 TURB. TURB. 0.019 1.627E-02 4.898E-03 -0.003
47 46 T-46 373346.834 8500043.636 24.072 56.816 55.812 0.082 4.449 71.20 1.506 48.791 1.117E+00 0.022 82782.335 TURB. TURB. 0.019 1.682E-02 2.533E-02 -0.015
46 45 T-45 373347.134 8500043.663 24.075 56.816 55.811 0.082 4.531 71.20 0.301 49.092 1.138E+00 0.004 84315.364 TURB. TURB. 0.019 1.738E-02 5.236E-03 -0.003
45 44 T-44 373348.634 8500043.795 24.090 56.815 55.812 0.082 4.613 71.20 1.506 50.598 1.159E+00 0.022 85848.393 TURB. TURB. 0.019 1.795E-02 2.703E-02 -0.015
44 43 T-43 373348.934 8500043.821 24.093 56.815 55.893 0.082 4.696 71.20 0.301 50.899 1.179E+00 0.004 87382.524 TURB. TURB. 0.019 1.853E-02 5.581E-03 -0.003
43 42 T-42 373350.434 8500043.954 24.108 56.816 55.811 0.082 4.778 71.20 1.506 52.405 1.200E+00 0.021 88915.553 TURB. TURB. 0.019 1.912E-02 2.879E-02 -0.015
42 41 T-41 373350.734 8500043.980 24.111 56.815 55.812 0.082 4.861 71.20 0.301 52.706 1.221E+00 0.004 90448.582 TURB. TURB. 0.018 1.971E-02 5.937E-03 -0.003
41 40 T-40 373352.234 8500044.112 24.126 56.816 55.812 0.082 4.943 71.20 1.506 54.212 1.241E+00 0.020 91981.624 TURB. TURB. 0.018 2.032E-02 3.060E-02 -0.015
40 39 T-39 373352.534 8500044.139 24.128 56.828 55.812 0.082 5.025 71.20 0.301 54.513 1.262E+00 0.004 93514.830 TURB. TURB. 0.018 2.093E-02 6.305E-03 -0.002
39 38 T-38 373354.034 8500044.271 24.143 56.815 55.812 0.082 5.108 71.20 1.506 56.019 1.283E+00 0.020 95047.858 TURB. TURB. 0.018 2.155E-02 3.245E-02 -0.015
38 37 T-37 373354.334 8500044.297 24.146 56.815 55.812 0.082 5.190 71.20 0.301 56.320 1.304E+00 0.004 96580.887 TURB. TURB. 0.018 2.218E-02 6.679E-03 -0.003
37 36 T-36 373355.834 8500044.429 24.161 56.816 55.812 0.082 5.273 71.20 1.506 57.826 1.324E+00 0.019 98113.929 TURB. TURB. 0.018 2.281E-02 3.436E-02 -0.015
36 35 T-35 373356.134 8500044.456 24.164 56.816 55.811 0.082 5.355 71.20 0.301 58.127 1.345E+00 0.004 99646.958 TURB. TURB. 0.018 2.346E-02 7.066E-03 -0.003
35 34 T-34 373357.634 8500044.588 24.179 56.815 55.812 0.082 5.437 85.60 1.506 59.633 9.448E-01 0.027 84159.054 TURB. TURB. 0.019 9.961E-03 1.500E-02 -0.015
34 33 T-33 373357.934 8500044.614 24.182 56.815 55.812 0.082 5.520 85.60 0.301 59.934 9.591E-01 0.005 85434.190 TURB. TURB. 0.019 1.023E-02 3.081E-03 -0.003
33 32 T-32 373359.434 8500044.746 24.197 56.816 55.811 0.082 5.602 85.60 1.506 61.440 9.735E-01 0.026 86709.326 TURB. TURB. 0.019 1.051E-02 1.582E-02 -0.015
32 31 T-31 373359.734 8500044.773 24.200 56.816 55.811 0.082 5.685 85.60 0.301 61.741 9.878E-01 0.005 87984.462 TURB. TURB. 0.019 1.079E-02 3.249E-03 -0.003
31 30 T-30 373361.234 8500044.905 24.213 56.815 55.812 0.082 5.767 85.60 1.506 63.247 1.002E+00 0.025 89259.598 TURB. TURB. 0.019 1.107E-02 1.667E-02 -0.013
30 29 T-29 373361.534 8500044.931 24.216 56.816 55.812 0.082 5.849 85.60 0.301 63.548 1.016E+00 0.005 90534.745 TURB. TURB. 0.018 1.135E-02 3.419E-03 -0.003
29 28 T-28 373363.034 8500045.064 24.229 56.816 55.811 0.082 5.932 85.60 1.506 65.054 1.031E+00 0.024 91809.881 TURB. TURB. 0.018 1.164E-02 1.753E-02 -0.013
28 27 T-27 373363.334 8500045.090 24.232 56.766 55.812 0.082 6.014 85.60 0.301 65.355 1.045E+00 0.005 93084.462 TURB. TURB. 0.018 1.193E-02 3.594E-03 -0.003
27 26 T-26 373364.834 8500045.222 24.245 56.816 55.812 0.082 6.096 85.60 1.506 66.861 1.059E+00 0.024 94359.609 TURB. TURB. 0.018 1.223E-02 1.841E-02 -0.013
26 25 T-25 373365.134 8500045.249 24.247 56.816 55.811 0.082 6.179 85.60 0.301 67.162 1.074E+00 0.005 95634.745 TURB. TURB. 0.018 1.253E-02 3.773E-03 -0.002
25 24 T-24 373366.634 8500045.381 24.261 56.815 55.812 0.082 6.261 85.60 1.506 68.668 1.088E+00 0.023 96909.881 TURB. TURB. 0.018 1.283E-02 1.932E-02 -0.014
24 23 T-23 373366.934 8500045.407 24.263 56.815 55.812 0.082 6.344 85.60 0.301 68.969 1.102E+00 0.005 98185.017 TURB. TURB. 0.018 1.313E-02 3.955E-03 -0.002
23 22 T-22 373368.434 8500045.539 24.276 56.816 55.811 0.082 6.426 85.60 1.506 70.475 1.117E+00 0.022 99460.152 TURB. TURB. 0.018 1.344E-02 2.024E-02 -0.013
22 21 T-21 373368.734 8500045.566 24.279 56.816 55.811 0.082 6.508 85.60 0.301 70.776 1.131E+00 0.004 100735.288 TURB. TURB. 0.018 1.375E-02 4.142E-03 -0.003
21 20 T-20 373370.234 8500045.698 24.292 56.815 55.812 0.082 6.591 85.60 1.506 72.282 1.145E+00 0.022 102010.423 TURB. TURB. 0.018 1.407E-02 2.118E-02 -0.013
20 19 T-19 373370.534 8500045.724 24.295 56.816 55.812 0.082 6.673 85.60 0.301 72.583 1.160E+00 0.004 103285.570 TURB. TURB. 0.018 1.438E-02 4.331E-03 -0.003
19 18 T-18 373372.034 8500045.857 24.308 56.816 55.733 0.082 6.755 85.60 1.506 74.089 1.174E+00 0.021 104559.823 TURB. TURB. 0.018 1.470E-02 2.214E-02 -0.013
18 17 T-17 373372.334 8500045.883 24.311 56.815 55.812 0.082 6.838 85.60 0.301 74.390 1.188E+00 0.004 105834.959 TURB. TURB. 0.018 1.503E-02 4.525E-03 -0.003
17 16 T-16 373373.834 8500046.015 24.324 56.816 55.812 0.082 6.920 85.60 1.506 75.896 1.202E+00 0.021 107110.106 TURB. TURB. 0.018 1.535E-02 2.312E-02 -0.013
16 15 T-15 373374.134 8500046.042 24.327 56.816 55.812 0.082 7.003 85.60 0.301 76.198 1.217E+00 0.004 108385.253 TURB. TURB. 0.018 1.568E-02 4.724E-03 -0.003
15 14 T-14 373375.634 8500046.174 24.340 56.815 55.812 0.082 7.085 85.60 1.506 77.703 1.231E+00 0.020 109660.388 TURB. TURB. 0.018 1.602E-02 2.412E-02 -0.013
14 13 T-13 373375.934 8500046.200 24.342 56.815 55.812 0.082 7.167 85.60 0.301 78.005 1.245E+00 0.004 110935.523 TURB. TURB. 0.018 1.635E-02 4.924E-03 -0.002
13 12 T-12 373377.434 8500046.332 24.355 56.816 55.629 0.082 7.250 85.60 1.506 79.510 1.260E+00 0.020 112208.598 TURB. TURB. 0.018 1.669E-02 2.514E-02 -0.013
12 11 T-11 373377.734 8500046.359 24.357 56.816 55.811 0.082 7.332 85.60 0.301 79.812 1.274E+00 0.004 113483.734 TURB. TURB. 0.018 1.703E-02 5.131E-03 -0.002
11 10 T-10 373379.234 8500046.491 24.370 56.815 55.812 0.082 7.414 85.60 1.506 81.317 1.288E+00 0.019 114758.869 TURB. TURB. 0.018 1.738E-02 2.617E-02 -0.013
10 9 T-9 373379.534 8500046.517 24.372 56.816 55.812 0.082 7.497 85.60 0.301 81.619 1.303E+00 0.004 116034.016 TURB. TURB. 0.018 1.773E-02 5.339E-03 -0.002
9 8 T-8 373381.034 8500046.650 24.385 56.816 55.811 0.082 7.579 85.60 1.506 83.125 1.317E+00 0.019 117309.151 TURB. TURB. 0.018 1.808E-02 2.723E-02 -0.013
8 7 T-7 373381.334 8500046.676 24.388 56.815 55.812 0.082 7.662 85.60 0.301 83.426 1.331E+00 0.004 118584.286 TURB. TURB. 0.017 1.844E-02 5.552E-03 -0.003
7 6 T-6 373382.834 8500046.808 24.400 56.816 55.812 0.082 7.744 85.60 1.506 84.932 1.346E+00 0.019 119859.433 TURB. TURB. 0.017 1.879E-02 2.830E-02 -0.012
6 5 T-5 373383.134 8500046.835 24.402 56.816 55.812 0.082 7.826 104.60 0.301 85.233 9.108E-01 0.006 99131.167 TURB. TURB. 0.018 7.315E-03 2.204E-03 -0.002
5 4 T-4 373384.634 8500046.967 24.414 56.815 55.812 0.082 7.909 104.60 1.506 86.739 9.203E-01 0.027 100174.681 TURB. TURB. 0.018 7.454E-03 1.122E-02 -0.012
4 3 T-3 373384.934 8500046.993 24.416 56.815 55.812 0.082 7.991 104.60 0.301 87.040 9.299E-01 0.005 101218.195 TURB. TURB. 0.018 7.594E-03 2.287E-03 -0.002
3 2 T-2 373386.434 8500047.125 24.428 56.816 55.812 0.082 8.073 104.60 1.506 88.546 9.395E-01 0.027 102261.718 TURB. TURB. 0.018 7.735E-03 1.165E-02 -0.012
2 1 T-1 373386.734 8500047.152 24.430 56.816 55.811 0.082 8.156 104.60 0.301 88.847 9.491E-01 0.005 103305.233 TURB. TURB. 0.018 7.877E-03 2.373E-03 -0.002
1 V-8 T-0 373387.484 8500047.218 24.436 56.815 55.812 0.082 8.238 104.60 0.753 89.600 9.587E-01 0.0 0.013 104348.747 TURB. TURB. 0.018 8.021E-03 6.039E-03 0.0 -0.006 0.0





































Sub. Unidad de Riego # 9 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
190 373206.434 8500087.966 22.873 56.815
190 189 T-189 373206.434 8500087.666 22.872 0.790 0.790 16.100 0.300 56.515 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 7.287E-04
189 188 T-188 373206.434 8500087.366 22.871 0.790 1.580 16.100 0.300 56.215 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 7.287E-04
3 2 T-2 373206.434 8500031.566 22.736 0.790 148.520 16.100 0.300 0.415 2.026E-01 0.025 3395.027 CRIT. TURB. 0.042 1.638E-03 2.093E-04 7.287E-04
2 1 T-1 373206.434 8500031.266 22.735 0.790 149.310 16.100 0.300 0.115 2.037E-01 0.025 3413.086 CRIT. TURB. 0.042 1.653E-03 2.115E-04 7.287E-04
1 L102 T-0 149.310 16.000 0.700 2.063E-01 0.057 3434.418 CRIT. TURB. 0.042 3.971E-03 2.169E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
102 373206.434 8500031.266 22.735
102 101 T-101 373206.734 8500031.293 22.736 56.815 55.810 0.082 0.082 44.40 0.301 0.301 5.321E-02 0.094 2458.348 CRIT. TURB. 0.046 1.506E-04 4.535E-05 -0.001
101 100 T-100 373208.234 8500031.425 22.745 56.814 55.811 0.082 0.165 44.40 1.506 1.807 1.064E-01 0.236 4916.696 TURB. TURB. 0.038 4.890E-04 7.363E-04 -0.009
100 99 T-99 373208.534 8500031.451 22.747 56.815 55.811 0.082 0.247 44.40 0.301 2.108 1.596E-01 0.031 7375.065 TURB. TURB. 0.034 9.819E-04 2.957E-04 -0.002
99 98 T-98 373210.034 8500031.584 22.756 56.815 55.810 0.082 0.330 44.40 1.506 3.614 2.128E-01 0.118 9833.413 TURB. TURB. 0.031 1.616E-03 2.433E-03 -0.009
98 97 T-97 373210.334 8500031.610 22.757 56.814 55.811 0.082 0.412 44.40 0.301 3.915 2.660E-01 0.019 12291.762 TURB. TURB. 0.029 2.382E-03 7.173E-04 -0.001
97 96 T-96 373211.834 8500031.742 22.766 56.815 55.811 0.082 0.494 44.40 1.506 5.421 3.193E-01 0.079 14750.132 TURB. TURB. 0.028 3.275E-03 4.931E-03 -0.009
96 95 T-95 373212.134 8500031.769 22.768 56.815 55.811 0.082 0.577 44.40 0.301 5.722 3.725E-01 0.013 17208.502 TURB. TURB. 0.027 4.289E-03 1.292E-03 -0.002
95 94 T-94 373213.634 8500031.901 22.777 56.814 55.811 0.082 0.659 44.40 1.506 7.228 4.257E-01 0.059 19666.851 TURB. TURB. 0.026 5.421E-03 8.163E-03 -0.009
94 93 T-93 373213.934 8500031.927 22.778 56.814 55.811 0.082 0.741 44.40 0.301 7.529 4.789E-01 0.010 22125.200 TURB. TURB. 0.025 6.669E-03 2.008E-03 -0.001
93 92 T-92 373215.434 8500032.059 22.787 56.815 55.810 0.082 0.824 44.40 1.506 9.035 5.321E-01 0.047 24583.549 TURB. TURB. 0.025 8.028E-03 1.209E-02 -0.009
92 91 T-91 373215.734 8500032.086 22.789 56.815 55.810 0.082 0.906 44.40 0.301 9.336 5.853E-01 0.009 27041.898 TURB. TURB. 0.024 9.498E-03 2.861E-03 -0.002
91 90 T-90 373217.234 8500032.218 22.797 56.814 55.811 0.082 0.989 44.40 1.506 10.842 6.385E-01 0.039 29500.247 TURB. TURB. 0.024 1.108E-02 1.668E-02 -0.008
90 89 T-89 373217.534 8500032.244 22.799 56.862 55.811 0.082 1.071 44.40 0.301 11.143 6.917E-01 0.007 31959.644 TURB. TURB. 0.023 1.276E-02 3.843E-03 -0.002
89 88 T-88 373219.034 8500032.377 22.811 56.815 55.810 0.082 1.153 44.40 1.506 12.649 7.449E-01 0.034 34417.994 TURB. TURB. 0.023 1.455E-02 2.191E-02 -0.012
88 87 T-87 373219.334 8500032.403 22.813 56.814 55.811 0.082 1.236 44.40 0.301 12.950 7.982E-01 0.006 36876.343 TURB. TURB. 0.022 1.644E-02 4.952E-03 -0.002
87 86 T-86 373220.834 8500032.535 22.825 56.815 55.811 0.082 1.318 44.40 1.506 14.456 8.514E-01 0.029 39334.715 TURB. TURB. 0.022 1.844E-02 2.777E-02 -0.012
86 85 T-85 373221.134 8500032.562 22.827 56.815 55.811 0.082 1.401 44.40 0.301 14.757 9.046E-01 0.006 41793.086 TURB. TURB. 0.022 2.053E-02 6.185E-03 -0.002
85 84 T-84 373222.634 8500032.694 22.839 56.814 55.811 0.082 1.483 44.40 1.506 16.263 9.578E-01 0.026 44251.435 TURB. TURB. 0.022 2.273E-02 3.423E-02 -0.012
84 83 T-83 373222.934 8500032.720 22.841 56.814 55.811 0.082 1.565 44.40 0.301 16.564 1.011E+00 0.005 46709.785 TURB. TURB. 0.021 2.503E-02 7.536E-03 -0.002
83 82 T-82 373224.434 8500032.852 22.853 56.815 55.811 0.082 1.648 44.40 1.506 18.070 1.064E+00 0.024 49168.157 TURB. TURB. 0.021 2.742E-02 4.129E-02 -0.012
82 81 T-81 373224.734 8500032.879 22.855 56.815 55.810 0.082 1.730 44.40 0.301 18.371 1.117E+00 0.004 51626.507 TURB. TURB. 0.021 2.991E-02 9.009E-03 -0.002
81 80 T-80 373226.234 8500033.011 22.867 56.814 55.811 0.082 1.812 44.40 1.506 19.877 1.171E+00 0.021 54084.858 TURB. TURB. 0.021 3.250E-02 4.893E-02 -0.012
80 79 T-79 373226.534 8500033.037 22.869 56.814 55.811 0.082 1.895 44.40 0.301 20.178 1.224E+00 0.004 56543.209 TURB. TURB. 0.020 3.518E-02 1.059E-02 -0.002
79 78 T-78 373228.034 8500033.169 22.881 56.815 55.810 0.082 1.977 44.40 1.506 21.684 1.277E+00 0.020 59001.561 TURB. TURB. 0.020 3.795E-02 5.715E-02 -0.012
78 77 T-77 373228.334 8500033.196 22.883 56.815 55.810 0.082 2.060 44.40 0.301 21.985 1.330E+00 0.004 61459.913 TURB. TURB. 0.020 4.082E-02 1.230E-02 -0.002
77 76 T-76 373229.834 8500033.328 22.895 56.814 55.811 0.082 2.142 59.80 1.506 23.491 7.627E-01 0.033 47457.708 TURB. TURB. 0.021 1.052E-02 1.584E-02 -0.012
76 75 T-75 373230.134 8500033.355 22.897 56.815 55.811 0.082 2.224 59.80 0.301 23.792 7.920E-01 0.006 49282.990 TURB. TURB. 0.021 1.125E-02 3.390E-03 -0.002
75 74 T-74 373231.634 8500033.487 22.909 56.814 55.811 0.082 2.307 59.80 1.506 25.298 8.213E-01 0.031 51108.255 TURB. TURB. 0.021 1.201E-02 1.808E-02 -0.012
74 73 T-73 373231.934 8500033.513 22.911 56.814 55.811 0.082 2.389 59.80 0.301 25.599 8.507E-01 0.006 52933.521 TURB. TURB. 0.021 1.278E-02 3.848E-03 -0.002
73 72 T-72 373233.434 8500033.645 22.923 56.815 55.811 0.082 2.472 59.80 1.506 27.105 8.800E-01 0.029 54758.803 TURB. TURB. 0.021 1.358E-02 2.044E-02 -0.012
72 71 T-71 373233.734 8500033.672 22.925 56.815 55.810 0.082 2.554 59.80 0.301 27.407 9.093E-01 0.006 56584.070 TURB. TURB. 0.020 1.439E-02 4.335E-03 -0.002
71 70 T-70 373235.234 8500033.804 22.937 56.814 55.811 0.082 2.636 59.80 1.506 28.912 9.387E-01 0.027 58409.336 TURB. TURB. 0.020 1.523E-02 2.294E-02 -0.012
70 69 T-69 373235.534 8500033.830 22.939 56.814 55.811 0.082 2.719 59.80 0.301 29.213 9.680E-01 0.005 60234.603 TURB. TURB. 0.020 1.609E-02 4.846E-03 -0.002
69 68 T-68 373237.034 8500033.962 22.951 56.815 55.810 0.082 2.801 59.80 1.506 30.719 9.973E-01 0.025 62059.870 TURB. TURB. 0.020 1.697E-02 2.556E-02 -0.012
68 67 T-67 373237.334 8500033.989 22.953 56.815 55.810 0.082 2.883 59.80 0.301 31.021 1.027E+00 0.005 63885.137 TURB. TURB. 0.020 1.787E-02 5.384E-03 -0.002
67 66 T-66 373238.834 8500034.121 22.964 56.814 55.811 0.082 2.966 59.80 1.506 32.526 1.056E+00 0.024 65710.404 TURB. TURB. 0.020 1.880E-02 2.830E-02 -0.011
66 65 T-65 373239.134 8500034.147 22.967 56.815 55.811 0.082 3.048 59.80 0.301 32.828 1.085E+00 0.005 67535.687 TURB. TURB. 0.020 1.974E-02 5.945E-03 -0.003
65 64 T-64 373240.634 8500034.280 22.978 56.815 55.810 0.082 3.131 59.80 1.506 34.333 1.115E+00 0.023 69360.955 TURB. TURB. 0.020 2.070E-02 3.118E-02 -0.011
64 63 T-63 373240.934 8500034.306 22.981 56.814 55.811 0.082 3.213 59.80 0.301 34.635 1.144E+00 0.004 71186.222 TURB. TURB. 0.019 2.169E-02 6.531E-03 -0.003
63 62 T-62 373242.434 8500034.438 22.992 56.815 55.811 0.082 3.295 59.80 1.506 36.140 1.173E+00 0.021 73011.506 TURB. TURB. 0.019 2.269E-02 3.417E-02 -0.011
62 61 T-61 373242.734 8500034.465 22.995 56.816 55.811 0.082 3.378 59.80 0.301 36.442 1.203E+00 0.004 74836.790 TURB. TURB. 0.019 2.372E-02 7.145E-03 -0.003
61 60 T-60 373244.234 8500034.597 23.009 56.815 55.811 0.082 3.460 59.80 1.506 37.948 1.232E+00 0.020 76662.058 TURB. TURB. 0.019 2.477E-02 3.729E-02 -0.014
60 59 T-59 373244.534 8500034.623 23.012 56.815 55.811 0.082 3.543 59.80 0.301 38.249 1.261E+00 0.004 78487.327 TURB. TURB. 0.019 2.583E-02 7.779E-03 -0.003
59 58 T-58 373246.034 8500034.755 23.028 56.816 55.810 0.082 3.625 59.80 1.506 39.755 1.291E+00 0.019 80312.595 TURB. TURB. 0.019 2.692E-02 4.053E-02 -0.016
58 57 T-57 373246.334 8500034.782 23.031 56.816 55.810 0.082 3.707 59.80 0.301 40.056 1.320E+00 0.004 82137.864 TURB. TURB. 0.019 2.802E-02 8.441E-03 -0.003
57 56 T-56 373247.834 8500034.914 23.047 56.815 55.811 0.082 3.790 59.80 1.506 41.562 1.349E+00 0.019 83963.133 TURB. TURB. 0.019 2.915E-02 4.390E-02 -0.016
56 55 T-55 373248.134 8500034.940 23.050 56.816 55.811 0.082 3.872 71.20 0.301 41.863 9.725E-01 0.005 72052.632 TURB. TURB. 0.019 1.312E-02 3.951E-03 -0.003
55 54 T-54 373249.634 8500035.073 23.065 56.816 55.810 0.082 3.954 71.20 1.506 43.369 9.932E-01 0.025 73585.653 TURB. TURB. 0.019 1.362E-02 2.052E-02 -0.015
54 53 T-53 373249.934 8500035.099 23.068 56.815 55.811 0.082 4.037 71.20 0.301 43.670 1.014E+00 0.005 75118.674 TURB. TURB. 0.019 1.413E-02 4.256E-03 -0.003
53 52 T-52 373251.434 8500035.231 23.084 56.816 55.811 0.082 4.119 71.20 1.506 45.176 1.035E+00 0.024 76651.709 TURB. TURB. 0.019 1.465E-02 2.207E-02 -0.016
52 51 T-51 373251.734 8500035.258 23.087 56.817 55.811 0.082 4.202 71.20 0.301 45.477 1.055E+00 0.005 78184.757 TURB. TURB. 0.019 1.518E-02 4.574E-03 -0.003
51 50 T-50 373253.234 8500035.390 23.102 56.815 55.811 0.082 4.284 71.20 1.506 46.983 1.076E+00 0.023 79717.779 TURB. TURB. 0.019 1.572E-02 2.367E-02 -0.015
50 49 T-49 373253.534 8500035.416 23.105 56.815 55.811 0.082 4.366 71.20 0.301 47.284 1.097E+00 0.005 81250.801 TURB. TURB. 0.019 1.627E-02 4.899E-03 -0.003
49 48 T-48 373255.034 8500035.548 23.121 56.816 55.933 0.082 4.449 71.20 1.506 48.790 1.117E+00 0.022 82785.497 TURB. TURB. 0.019 1.682E-02 2.533E-02 -0.016
48 47 T-47 373255.334 8500035.575 23.124 56.816 55.810 0.082 4.531 71.20 0.301 49.091 1.138E+00 0.004 84318.519 TURB. TURB. 0.019 1.738E-02 5.236E-03 -0.003
47 46 T-46 373256.834 8500035.707 23.139 56.815 55.811 0.082 4.614 71.20 1.506 50.597 1.159E+00 0.022 85851.541 TURB. TURB. 0.019 1.795E-02 2.704E-02 -0.015
46 45 T-45 373257.134 8500035.733 23.142 56.815 55.811 0.082 4.696 71.20 0.301 50.898 1.179E+00 0.004 87384.563 TURB. TURB. 0.019 1.853E-02 5.581E-03 -0.003
45 44 T-44 373258.634 8500035.865 23.158 56.816 55.810 0.082 4.778 71.20 1.506 52.404 1.200E+00 0.021 88917.585 TURB. TURB. 0.019 1.912E-02 2.879E-02 -0.016
44 43 T-43 373258.934 8500035.892 23.161 56.816 55.810 0.082 4.861 71.20 0.301 52.705 1.221E+00 0.004 90450.608 TURB. TURB. 0.018 1.972E-02 5.939E-03 -0.003
43 42 T-42 373260.434 8500036.024 23.176 56.815 55.811 0.082 4.943 71.20 1.506 54.211 1.242E+00 0.020 91983.631 TURB. TURB. 0.018 2.032E-02 3.060E-02 -0.015
42 41 T-41 373260.734 8500036.051 23.179 56.816 55.811 0.082 5.026 71.20 0.301 54.512 1.262E+00 0.004 93516.667 TURB. TURB. 0.018 2.093E-02 6.305E-03 -0.003
41 40 T-40 373262.234 8500036.183 23.195 56.815 55.811 0.082 5.108 71.20 1.506 56.018 1.283E+00 0.020 95049.690 TURB. TURB. 0.018 2.155E-02 3.245E-02 -0.016
40 39 T-39 373262.534 8500036.209 23.198 56.815 55.811 0.082 5.190 71.20 0.301 56.319 1.304E+00 0.004 96582.713 TURB. TURB. 0.018 2.218E-02 6.679E-03 -0.003
39 38 T-38 373264.034 8500036.341 23.215 56.816 55.811 0.082 5.273 71.20 1.506 57.825 1.324E+00 0.019 98115.750 TURB. TURB. 0.018 2.281E-02 3.436E-02 -0.017
38 37 T-37 373264.334 8500036.368 23.219 56.816 55.810 0.082 5.355 71.20 0.301 58.126 1.345E+00 0.004 99648.774 TURB. TURB. 0.018 2.346E-02 7.067E-03 -0.004
37 36 T-36 373265.834 8500036.500 23.236 56.815 55.658 0.082 5.437 85.60 1.506 59.632 9.448E-01 0.027 84158.828 TURB. TURB. 0.019 9.961E-03 1.500E-02 -0.017
36 35 T-35 373266.134 8500036.526 23.240 56.815 55.811 0.082 5.520 85.60 0.301 59.934 9.591E-01 0.005 85433.960 TURB. TURB. 0.019 1.023E-02 3.082E-03 -0.004
35 34 T-34 373267.634 8500036.658 23.258 56.816 55.810 0.082 5.602 85.60 1.506 61.439 9.735E-01 0.026 86709.092 TURB. TURB. 0.019 1.051E-02 1.582E-02 -0.018
34 33 T-33 373267.934 8500036.685 23.261 56.816 55.810 0.082 5.684 85.60 0.301 61.741 9.878E-01 0.005 87984.225 TURB. TURB. 0.019 1.079E-02 3.249E-03 -0.003
33 32 T-32 373269.434 8500036.817 23.279 56.815 55.811 0.082 5.767 85.60 1.506 63.247 1.002E+00 0.025 89259.357 TURB. TURB. 0.019 1.107E-02 1.667E-02 -0.018
32 31 T-31 373269.734 8500036.843 23.282 56.816 55.811 0.082 5.849 85.60 0.301 63.548 1.016E+00 0.005 90534.501 TURB. TURB. 0.018 1.135E-02 3.419E-03 -0.003
31 30 T-30 373271.234 8500036.976 23.300 56.816 55.810 0.082 5.932 85.60 1.506 65.054 1.031E+00 0.024 91809.633 TURB. TURB. 0.018 1.164E-02 1.753E-02 -0.018
30 29 T-29 373271.534 8500037.002 23.304 56.815 55.811 0.082 6.014 85.60 0.301 65.355 1.045E+00 0.005 93084.766 TURB. TURB. 0.018 1.193E-02 3.594E-03 -0.004
29 28 T-28 373273.034 8500037.134 23.321 56.816 55.811 0.082 6.096 85.60 1.506 66.861 1.059E+00 0.024 94359.910 TURB. TURB. 0.018 1.223E-02 1.841E-02 -0.017
28 27 T-27 373273.334 8500037.161 23.325 56.816 55.812 0.082 6.179 85.60 0.301 67.162 1.074E+00 0.005 95635.055 TURB. TURB. 0.018 1.253E-02 3.773E-03 -0.004
27 26 T-26 373274.834 8500037.293 23.343 56.815 55.812 0.082 6.261 85.60 1.506 68.668 1.088E+00 0.023 96910.188 TURB. TURB. 0.018 1.283E-02 1.932E-02 -0.018
26 25 T-25 373275.134 8500037.319 23.346 56.815 55.812 0.082 6.344 85.60 0.301 68.969 1.102E+00 0.005 98185.321 TURB. TURB. 0.018 1.313E-02 3.955E-03 -0.003
25 24 T-24 373276.634 8500037.451 23.364 56.816 55.811 0.082 6.426 85.60 1.506 70.475 1.117E+00 0.022 99460.455 TURB. TURB. 0.018 1.344E-02 2.024E-02 -0.018
24 23 T-23 373276.934 8500037.478 23.367 56.816 55.811 0.082 6.508 85.60 0.301 70.776 1.131E+00 0.004 100735.589 TURB. TURB. 0.018 1.375E-02 4.142E-03 -0.003
23 22 T-22 373278.434 8500037.610 23.385 56.815 55.812 0.082 6.591 85.60 1.506 72.282 1.145E+00 0.022 102010.722 TURB. TURB. 0.018 1.407E-02 2.118E-02 -0.018
22 21 T-21 373278.734 8500037.636 23.389 56.816 55.812 0.082 6.673 85.60 0.301 72.583 1.160E+00 0.004 103285.868 TURB. TURB. 0.018 1.438E-02 4.331E-03 -0.004
21 20 T-20 373280.234 8500037.769 23.406 56.848 55.811 0.082 6.756 85.60 1.506 74.089 1.174E+00 0.021 104561.364 TURB. TURB. 0.018 1.470E-02 2.214E-02 -0.017
20 19 T-19 373280.534 8500037.795 23.409 56.815 55.812 0.082 6.838 85.60 0.301 74.390 1.188E+00 0.004 105836.498 TURB. TURB. 0.018 1.503E-02 4.525E-03 -0.003
19 18 T-18 373282.034 8500037.927 23.426 56.816 55.812 0.082 6.920 85.60 1.506 75.896 1.203E+00 0.021 107111.644 TURB. TURB. 0.018 1.535E-02 2.312E-02 -0.017
18 17 T-17 373282.334 8500037.954 23.429 56.816 55.812 0.082 7.003 85.60 0.301 76.197 1.217E+00 0.004 108386.790 TURB. TURB. 0.018 1.568E-02 4.724E-03 -0.003
17 16 T-16 373283.834 8500038.086 23.446 56.815 55.812 0.082 7.085 85.60 1.506 77.703 1.231E+00 0.020 109661.925 TURB. TURB. 0.018 1.602E-02 2.412E-02 -0.017
16 15 T-15 373284.134 8500038.112 23.449 56.815 55.812 0.082 7.167 85.60 0.301 78.004 1.245E+00 0.004 110937.059 TURB. TURB. 0.018 1.635E-02 4.925E-03 -0.003
15 14 T-14 373285.634 8500038.244 23.466 56.816 55.812 0.082 7.250 85.60 1.506 79.510 1.260E+00 0.020 112212.205 TURB. TURB. 0.018 1.669E-02 2.514E-02 -0.017
14 13 T-13 373285.934 8500038.271 23.470 56.816 55.811 0.082 7.332 85.60 0.301 79.812 1.274E+00 0.004 113487.340 TURB. TURB. 0.018 1.704E-02 5.132E-03 -0.004
13 12 T-12 373287.434 8500038.403 23.486 56.815 55.812 0.082 7.415 85.60 1.506 81.317 1.288E+00 0.019 114762.475 TURB. TURB. 0.018 1.738E-02 2.617E-02 -0.016
12 11 T-11 373287.734 8500038.429 23.490 56.815 55.812 0.082 7.497 85.60 0.301 81.619 1.303E+00 0.004 116037.610 TURB. TURB. 0.018 1.773E-02 5.339E-03 -0.004
11 10 T-10 373289.234 8500038.561 23.506 56.816 55.811 0.082 7.579 85.60 1.506 83.125 1.317E+00 0.019 117312.746 TURB. TURB. 0.018 1.808E-02 2.723E-02 -0.016
10 9 T-9 373289.534 8500038.588 23.510 56.816 55.811 0.082 7.662 85.60 0.301 83.426 1.331E+00 0.004 118587.881 TURB. TURB. 0.017 1.844E-02 5.554E-03 -0.004
9 8 T-8 373291.034 8500038.720 23.526 56.816 55.812 0.082 7.744 85.60 1.506 84.932 1.346E+00 0.019 119863.028 TURB. TURB. 0.017 1.880E-02 2.830E-02 -0.016
8 7 T-7 373291.334 8500038.747 23.530 56.816 55.812 0.082 7.827 104.60 0.301 85.233 9.108E-01 0.006 99134.108 TURB. TURB. 0.018 7.316E-03 2.204E-03 -0.004
7 6 T-6 373292.834 8500038.879 23.546 56.815 55.812 0.082 7.909 104.60 1.506 86.739 9.204E-01 0.027 100177.623 TURB. TURB. 0.018 7.455E-03 1.123E-02 -0.016
6 5 T-5 373293.134 8500038.905 23.550 56.815 55.812 0.082 7.991 104.60 0.301 87.040 9.300E-01 0.005 101221.137 TURB. TURB. 0.018 7.594E-03 2.287E-03 -0.004
5 4 T-4 373294.634 8500039.037 23.565 56.816 55.812 0.082 8.074 104.60 1.506 88.546 9.395E-01 0.027 102264.661 TURB. TURB. 0.018 7.736E-03 1.165E-02 -0.015
4 3 T-3 373294.934 8500039.064 23.568 56.816 55.811 0.082 8.156 104.60 0.301 88.847 9.491E-01 0.005 103308.175 TURB. TURB. 0.018 7.878E-03 2.373E-03 -0.003
3 2 T-2 373296.434 8500039.196 23.583 56.815 55.812 0.082 8.238 104.60 1.506 90.353 9.587E-01 0.026 104351.690 TURB. TURB. 0.018 8.021E-03 1.208E-02 -0.015
2 1 T-1 373296.734 8500039.222 23.587 56.815 55.812 0.082 8.321 104.60 0.301 90.654 9.683E-01 0.005 105395.204 TURB. TURB. 0.018 8.166E-03 2.459E-03 -0.004
1 V-9 T-0 373297.484 8500039.288 23.594 56.816 55.811 0.082 8.403 104.60 0.753 91.407 9.779E-01 0.0 0.013 106438.719 TURB. TURB. 0.018 8.312E-03 6.258E-03 0.0 -0.007 0.0





































G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
187 373206.434 8499975.466 22.584 55.810
187 186 T-186 373206.434 8499975.766 22.585 0.790 0.790 16.100 0.300 55.510 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -8.117E-04
186 185 T-185 373206.434 8499976.066 22.586 0.790 1.580 16.100 0.300 55.210 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -8.117E-04
185 184 T-184 373206.434 8499976.366 22.586 0.790 2.370 16.100 0.300 54.910 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -8.117E-04
4 3 T-3 373206.434 8500030.666 22.733 0.790 145.360 16.100 0.300 0.610 1.983E-01 0.025 3322.793 CRIT. TURB. 0.042 1.579E-03 2.005E-04 -8.117E-04
3 2 T-2 373206.434 8500030.966 22.734 0.790 146.150 16.100 0.300 0.310 1.994E-01 0.025 3340.852 CRIT. TURB. 0.042 1.594E-03 2.027E-04 -8.117E-04
2 1 T-1 373206.434 8500031.266 22.735 0.790 146.940 16.100 0.300 0.010 2.005E-01 0.025 3358.910 CRIT. TURB. 0.042 1.609E-03 2.049E-04 -8.117E-04
1 L102 T-0 146.940 16.000 0.700 2.030E-01 0.057 3379.903 CRIT. TURB. 0.042 3.865E-03 2.100E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.123E-01 1.302E-02 -1.510E-01
190 373296.734 8500095.921 23.861 56.816
190 189 T-189 373296.734 8500095.621 23.860 0.790 0.790 16.100 0.300 56.516 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.452E-03
189 188 T-188 373296.734 8500095.321 23.859 0.790 1.580 16.100 0.300 56.216 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.452E-03
188 187 T-187 373296.734 8500095.021 23.857 0.790 2.370 16.100 0.300 55.916 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.452E-03
4 3 T-3 373296.734 8500039.822 23.590 0.790 147.730 16.100 0.300 0.716 2.016E-01 0.025 3376.969 CRIT. TURB. 0.042 1.623E-03 2.071E-04 1.452E-03
3 2 T-2 373296.734 8500039.522 23.588 0.790 148.520 16.100 0.300 0.416 2.026E-01 0.025 3395.027 CRIT. TURB. 0.042 1.638E-03 2.093E-04 1.452E-03
2 1 T-1 373296.734 8500039.222 23.587 0.790 149.310 16.100 0.300 0.116 2.037E-01 0.025 3413.086 CRIT. TURB. 0.042 1.653E-03 2.115E-04 1.452E-03
1 L1 T-0 149.310 16.000 0.700 2.063E-01 0.057 3434.418 CRIT. TURB. 0.042 3.971E-03 2.169E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.173E-01 1.365E-02 2.744E-01
187 373296.734 8499983.423 23.302 55.811
187 186 T-186 373296.734 8499983.723 23.304 0.790 0.790 16.100 0.300 55.511 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.532E-03
186 185 T-185 373296.734 8499984.023 23.305 0.790 1.580 16.100 0.300 55.211 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.532E-03
185 184 T-184 373296.734 8499984.323 23.307 0.790 2.370 16.100 0.300 54.911 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.532E-03
4 3 T-3 373296.734 8500038.622 23.584 0.790 145.360 16.100 0.300 0.611 1.983E-01 0.025 3322.793 CRIT. TURB. 0.042 1.579E-03 2.005E-04 -1.532E-03
3 2 T-2 373296.734 8500038.922 23.585 0.790 146.150 16.100 0.300 0.311 1.994E-01 0.025 3340.852 CRIT. TURB. 0.042 1.594E-03 2.027E-04 -1.532E-03
2 1 T-1 373296.734 8500039.222 23.587 0.790 146.940 16.100 0.300 0.011 2.005E-01 0.025 3358.910 CRIT. TURB. 0.042 1.609E-03 2.049E-04 -1.532E-03
1 L1 T-0 146.940 16.000 0.700 2.030E-01 0.057 3379.903 CRIT. TURB. 0.042 3.865E-03 2.100E-04 0.600












Sub. Unidad de Riego # 10 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
78 373116.434 8500079.884 22.245 23.368
78 77 T-77 373116.434 8500079.584 22.245 0.790 0.790 16.100 0.300 23.068 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 7.703E-04
77 76 T-76 373116.434 8500079.284 22.244 0.790 1.580 16.100 0.300 22.768 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 7.703E-04
76 75 T-75 373116.434 8500078.984 22.243 0.790 2.370 16.100 0.300 22.468 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 7.703E-04
4 3 T-3 373116.434 8500057.384 22.188 0.790 59.250 16.100 0.300 0.868 8.084E-02 0.062 1354.399 LAM. LAM. 0.047 2.933E-04 3.331E-05 7.703E-04
3 2 T-2 373116.434 8500057.084 22.187 0.790 60.040 16.100 0.300 0.568 8.192E-02 0.061 1372.458 LAM. LAM. 0.047 2.972E-04 3.421E-05 7.703E-04
2 1 T-1 373116.434 8500056.784 22.186 0.790 60.830 16.100 0.300 0.268 8.300E-02 0.060 1390.517 LAM. LAM. 0.046 3.011E-04 3.511E-05 7.703E-04
1 L100 T-0 60.830 16.000 0.700 8.404E-02 0.139 1399.207 LAM. LAM. 0.046 7.204E-04 3.600E-05 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.246E-02 9.548E-04 5.931E-02
190 373118.534 8500080.222 22.258 56.815
190 189 T-189 373118.534 8500079.922 22.257 0.790 0.790 16.100 0.300 56.515 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 6.970E-04
189 188 T-188 373118.534 8500079.622 22.256 0.790 1.580 16.100 0.300 56.215 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 6.970E-04
188 187 T-187 373118.534 8500079.322 22.256 0.790 2.370 16.100 0.300 55.915 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 6.970E-04
4 3 T-3 373118.534 8500024.122 22.127 0.790 147.730 16.100 0.300 0.715 2.016E-01 0.025 3376.969 CRIT. TURB. 0.042 1.623E-03 2.071E-04 6.970E-04
3 2 T-2 373118.534 8500023.822 22.127 0.790 148.520 16.100 0.300 0.415 2.026E-01 0.025 3395.027 CRIT. TURB. 0.042 1.638E-03 2.093E-04 6.970E-04
2 1 T-1 373118.534 8500023.522 22.126 0.790 149.310 16.100 0.300 0.115 2.037E-01 0.025 3413.086 CRIT. TURB. 0.042 1.653E-03 2.115E-04 6.970E-04
1 L97 T-0 149.310 16.000 0.700 2.063E-01 0.057 3434.418 CRIT. TURB. 0.042 3.971E-03 2.169E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.173E-01 1.365E-02 1.317E-01
187 373121.834 8499968.013 22.027 55.811
187 186 T-186 373121.834 8499968.313 22.028 0.790 0.790 16.100 0.300 55.511 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -6.988E-04
186 185 T-185 373121.834 8499968.613 22.028 0.790 1.580 16.100 0.300 55.211 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -6.988E-04
185 184 T-184 373121.834 8499968.913 22.029 0.790 2.370 16.100 0.300 54.911 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -6.988E-04
4 3 T-3 373121.834 8500023.213 22.156 0.790 145.360 16.100 0.300 0.611 1.983E-01 0.025 3322.793 CRIT. TURB. 0.042 1.579E-03 2.005E-04 -6.988E-04
3 2 T-2 373121.834 8500023.513 22.156 0.790 146.150 16.100 0.300 0.311 1.994E-01 0.025 3340.852 CRIT. TURB. 0.042 1.594E-03 2.027E-04 -6.988E-04
2 1 T-1 373121.834 8500023.813 22.157 0.790 146.940 16.100 0.300 0.011 2.005E-01 0.025 3358.910 CRIT. TURB. 0.042 1.609E-03 2.049E-04 -6.988E-04
1 L94 T-0 146.940 16.000 0.700 2.030E-01 0.057 3379.903 CRIT. TURB. 0.042 3.865E-03 2.100E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.123E-01 1.302E-02 -1.300E-01
-3.599E-04 6.000E-02 22.996
-2.100E-03 -1.300E-01 26.988






V-9 Pmáx 10.56 Pmín 9.60
5.379E-01 9.86 2.668E-01 9.60 -2.777E-02 9.89
-7.418E-04 10.40 4.038E-01 10.00 -1.618E-01 10.56
P-V 9 10.4
∆H 9.15% C.U 94.44%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.632E-01
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
190 373204.934 8500087.834 22.861 56.815
190 189 T-189 373204.934 8500087.534 22.860 0.790 0.790 16.100 0.300 56.515 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 7.128E-04
189 188 T-188 373204.934 8500087.234 22.859 0.790 1.580 16.100 0.300 56.215 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 7.128E-04
188 187 T-187 373204.934 8500086.934 22.859 0.790 2.370 16.100 0.300 55.915 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 7.128E-04
4 3 T-3 373204.934 8500031.734 22.727 0.790 147.730 16.100 0.300 0.715 2.016E-01 0.025 3376.969 CRIT. TURB. 0.042 1.623E-03 2.071E-04 7.128E-04
3 2 T-2 373204.934 8500031.434 22.727 0.790 148.520 16.100 0.300 0.415 2.026E-01 0.025 3395.027 CRIT. TURB. 0.042 1.638E-03 2.093E-04 7.128E-04
2 1 T-1 373204.934 8500031.134 22.726 0.790 149.310 16.100 0.300 0.115 2.037E-01 0.025 3413.086 CRIT. TURB. 0.042 1.653E-03 2.115E-04 7.128E-04
1 L1 T-0 149.310 16.000 0.700 2.063E-01 0.057 3434.418 CRIT. TURB. 0.042 3.971E-03 2.169E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
100 373116.434 8500056.784 22.186
100 99 T-99 373116.734 8500051.583 22.176 23.368 0.017 0.017 44.40 5.210 5.210 1.104E-02 7.865 510.070 LAMI. LAMI. 0.125 1.756E-05 9.146E-05 0.010
99 98 T-98 373118.234 8500025.582 22.128 28.595 0.021 0.038 44.40 26.044 31.254 2.455E-02 17.681 1134.234 LAMI. LAMI. 0.056 3.904E-05 1.017E-03 0.048
373118.354 8500023.506 22.124
373118.534 8500023.522 22.126
97 96 T-96 373120.034 8500023.654 22.139 56.815 11.822 0.050 0.135 44.40 1.506 35.020 8.693E-02 0.289 4016.518 TURB. TURB. 0.040 3.461E-04 5.212E-04 -0.013
96 95 T-95 373120.334 8500023.681 22.141 56.815 37.956 0.069 0.204 44.40 0.301 35.321 1.317E-01 0.038 6085.153 TURB. TURB. 0.035 7.050E-04 2.124E-04 -0.002
95 94 T-94 373121.834 8500023.813 22.157 56.814 43.183 0.073 0.277 44.40 1.506 36.827 1.790E-01 0.140 8267.858 TURB. TURB. 0.033 1.196E-03 1.802E-03 -0.016
94 93 T-93 373122.134 8500023.839 22.160 56.814 55.811 0.082 0.359 44.40 0.301 37.128 2.322E-01 0.022 10726.204 TURB. TURB. 0.030 1.879E-03 5.659E-04 -0.003
93 92 T-92 373123.634 8500023.971 22.177 56.815 55.811 0.082 0.442 44.40 1.506 38.634 2.854E-01 0.088 13184.572 TURB. TURB. 0.029 2.692E-03 4.054E-03 -0.017
92 91 T-91 373123.934 8500023.998 22.181 56.815 55.810 0.082 0.524 44.40 0.301 38.935 3.386E-01 0.015 15642.917 TURB. TURB. 0.028 3.629E-03 1.093E-03 -0.004
91 90 T-90 373125.434 8500024.130 22.198 56.814 55.811 0.082 0.607 44.40 1.506 40.441 3.918E-01 0.064 18101.263 TURB. TURB. 0.027 4.687E-03 7.058E-03 -0.017
90 89 T-89 373125.734 8500024.156 22.201 56.815 55.811 0.082 0.689 44.40 0.301 40.742 4.450E-01 0.011 20559.630 TURB. TURB. 0.026 5.861E-03 1.765E-03 -0.003
89 88 T-88 373127.234 8500024.289 22.212 56.815 55.810 0.082 0.771 44.40 1.506 42.248 4.982E-01 0.050 23017.975 TURB. TURB. 0.025 7.149E-03 1.077E-02 -0.011
88 87 T-87 373127.534 8500024.315 22.214 56.814 55.811 0.082 0.854 44.40 0.301 42.549 5.514E-01 0.009 25476.319 TURB. TURB. 0.024 8.549E-03 2.574E-03 -0.002
87 86 T-86 373129.034 8500024.447 22.225 56.815 55.811 0.082 0.936 44.40 1.506 44.055 6.046E-01 0.042 27934.686 TURB. TURB. 0.024 1.006E-02 1.515E-02 -0.011
86 85 T-85 373129.334 8500024.474 22.227 56.815 55.811 0.082 1.019 44.40 0.301 44.356 6.578E-01 0.008 30393.052 TURB. TURB. 0.024 1.168E-02 3.517E-03 -0.002
85 84 T-84 373130.834 8500024.606 22.238 56.814 55.811 0.082 1.101 44.40 1.506 45.862 7.110E-01 0.035 32851.397 TURB. TURB. 0.023 1.340E-02 2.018E-02 -0.011
84 83 T-83 373131.134 8500024.632 22.240 56.814 55.811 0.082 1.183 44.40 0.301 46.163 7.642E-01 0.007 35309.741 TURB. TURB. 0.023 1.523E-02 4.585E-03 -0.002
83 82 T-82 373132.634 8500024.764 22.251 56.815 55.811 0.082 1.266 44.40 1.506 47.669 8.175E-01 0.031 37768.107 TURB. TURB. 0.022 1.716E-02 2.583E-02 -0.011
82 81 T-81 373132.934 8500024.791 22.253 56.815 55.810 0.082 1.348 44.40 0.301 47.971 8.707E-01 0.006 40226.452 TURB. TURB. 0.022 1.919E-02 5.780E-03 -0.002
81 80 T-80 373134.434 8500024.923 22.264 56.814 55.811 0.082 1.430 44.40 1.506 49.476 9.239E-01 0.027 42684.796 TURB. TURB. 0.022 2.132E-02 3.210E-02 -0.011
80 79 T-79 373134.734 8500024.949 22.266 56.814 55.811 0.082 1.513 44.40 0.301 49.777 9.771E-01 0.005 45143.140 TURB. TURB. 0.021 2.355E-02 7.092E-03 -0.002
79 78 T-78 373136.234 8500025.081 22.277 56.815 55.810 0.082 1.595 44.40 1.506 51.283 1.030E+00 0.024 47601.484 TURB. TURB. 0.021 2.588E-02 3.897E-02 -0.011
78 77 T-77 373136.534 8500025.108 22.279 56.815 55.810 0.082 1.678 44.40 0.301 51.585 1.084E+00 0.005 50059.827 TURB. TURB. 0.021 2.831E-02 8.528E-03 -0.002
77 76 T-76 373138.034 8500025.240 22.290 56.814 55.811 0.082 1.760 44.40 1.506 53.090 1.137E+00 0.022 52518.171 TURB. TURB. 0.021 3.084E-02 4.643E-02 -0.011
76 75 T-75 373138.334 8500025.266 22.292 56.815 55.811 0.082 1.842 44.40 0.301 53.392 1.190E+00 0.004 54976.537 TURB. TURB. 0.021 3.346E-02 1.007E-02 -0.002
75 74 T-74 373139.834 8500025.399 22.303 56.815 55.810 0.082 1.925 44.40 1.506 54.897 1.243E+00 0.020 57434.880 TURB. TURB. 0.020 3.617E-02 5.447E-02 -0.011
74 73 T-73 373140.134 8500025.425 22.305 56.814 55.811 0.082 2.007 44.40 0.301 55.199 1.296E+00 0.004 59893.224 TURB. TURB. 0.020 3.898E-02 1.174E-02 -0.002
73 72 T-72 373141.634 8500025.557 22.315 56.815 55.811 0.082 2.090 44.40 1.506 56.704 1.350E+00 0.019 62351.589 TURB. TURB. 0.020 4.189E-02 6.308E-02 -0.010
72 71 T-71 373141.934 8500025.584 22.318 56.815 55.810 0.082 2.172 59.80 0.301 57.006 7.733E-01 0.006 48119.750 TURB. TURB. 0.021 1.078E-02 3.249E-03 -0.003
71 70 T-70 373143.434 8500025.716 22.328 56.814 55.811 0.082 2.254 59.80 1.506 58.511 8.026E-01 0.031 49945.008 TURB. TURB. 0.021 1.152E-02 1.735E-02 -0.010
70 69 T-69 373143.734 8500025.742 22.331 56.814 55.811 0.082 2.337 59.80 0.301 58.813 8.320E-01 0.006 51770.267 TURB. TURB. 0.021 1.228E-02 3.699E-03 -0.003
69 68 T-68 373145.234 8500025.874 22.341 56.815 55.810 0.082 2.419 59.80 1.506 60.318 8.613E-01 0.029 53595.525 TURB. TURB. 0.021 1.307E-02 1.968E-02 -0.010
68 67 T-67 373145.534 8500025.901 22.344 56.815 55.810 0.082 2.501 59.80 0.301 60.620 8.906E-01 0.006 55420.784 TURB. TURB. 0.021 1.387E-02 4.178E-03 -0.003
67 66 T-66 373147.034 8500026.033 22.354 56.814 55.811 0.082 2.584 59.80 1.506 62.125 9.200E-01 0.027 57246.043 TURB. TURB. 0.020 1.469E-02 2.213E-02 -0.010
66 65 T-65 373147.334 8500026.059 22.357 56.815 55.811 0.082 2.666 59.80 0.301 62.427 9.493E-01 0.005 59071.318 TURB. TURB. 0.020 1.554E-02 4.680E-03 -0.003
65 64 T-64 373148.834 8500026.192 22.367 56.815 55.810 0.082 2.749 59.80 1.506 63.933 9.786E-01 0.026 60896.577 TURB. TURB. 0.020 1.641E-02 2.471E-02 -0.010
64 63 T-63 373149.134 8500026.218 22.370 56.814 55.811 0.082 2.831 59.80 0.301 64.234 1.008E+00 0.005 62721.836 TURB. TURB. 0.020 1.730E-02 5.209E-03 -0.003
63 62 T-62 373150.634 8500026.350 22.380 56.815 55.811 0.082 2.913 59.80 1.506 65.740 1.037E+00 0.024 64547.111 TURB. TURB. 0.020 1.821E-02 2.742E-02 -0.010
62 61 T-61 373150.934 8500026.377 22.383 56.815 55.811 0.082 2.996 59.80 0.301 66.041 1.067E+00 0.005 66372.387 TURB. TURB. 0.020 1.914E-02 5.764E-03 -0.003
61 60 T-60 373152.434 8500026.509 22.393 56.814 55.811 0.082 3.078 59.80 1.506 67.547 1.096E+00 0.023 68197.646 TURB. TURB. 0.020 2.009E-02 3.025E-02 -0.010
60 59 T-59 373152.734 8500026.535 22.395 56.814 55.811 0.082 3.160 59.80 0.301 67.848 1.125E+00 0.004 70022.906 TURB. TURB. 0.020 2.106E-02 6.342E-03 -0.002
59 58 T-58 373154.234 8500026.667 22.406 56.815 55.811 0.082 3.243 59.80 1.506 69.354 1.155E+00 0.022 71848.181 TURB. TURB. 0.019 2.205E-02 3.321E-02 -0.011
58 57 T-57 373154.534 8500026.694 22.408 56.815 55.810 0.082 3.325 59.80 0.301 69.655 1.184E+00 0.004 73673.441 TURB. TURB. 0.019 2.306E-02 6.947E-03 -0.002
57 56 T-56 373156.034 8500026.826 22.418 56.814 55.811 0.082 3.408 59.80 1.506 71.161 1.213E+00 0.021 75498.701 TURB. TURB. 0.019 2.410E-02 3.629E-02 -0.010
56 55 T-55 373156.334 8500026.852 22.420 56.815 55.811 0.082 3.490 59.80 0.301 71.462 1.243E+00 0.004 77323.977 TURB. TURB. 0.019 2.515E-02 7.573E-03 -0.002
55 54 T-54 373157.834 8500026.985 22.430 56.815 55.810 0.082 3.572 59.80 1.506 72.968 1.272E+00 0.020 79149.237 TURB. TURB. 0.019 2.622E-02 3.949E-02 -0.010
54 53 T-53 373158.134 8500027.011 22.432 56.814 55.811 0.082 3.655 59.80 0.301 73.269 1.301E+00 0.004 80974.497 TURB. TURB. 0.019 2.732E-02 8.226E-03 -0.002
53 52 T-52 373159.634 8500027.143 22.442 56.815 55.811 0.082 3.737 59.80 1.506 74.775 1.331E+00 0.019 82799.773 TURB. TURB. 0.019 2.843E-02 4.281E-02 -0.010
52 51 T-51 373159.934 8500027.170 22.444 56.815 55.811 0.082 3.820 71.20 0.301 75.076 9.593E-01 0.005 71075.533 TURB. TURB. 0.019 1.280E-02 3.856E-03 -0.002
51 50 T-50 373161.434 8500027.302 22.454 56.814 55.811 0.082 3.902 71.20 1.506 76.582 9.800E-01 0.026 72608.547 TURB. TURB. 0.019 1.330E-02 2.003E-02 -0.010
50 49 T-49 373161.734 8500027.328 22.456 56.814 55.811 0.082 3.984 71.20 0.301 76.883 1.001E+00 0.005 74141.561 TURB. TURB. 0.019 1.381E-02 4.158E-03 -0.002
49 48 T-48 373163.234 8500027.460 22.465 56.819 55.811 0.082 4.067 71.20 1.506 78.389 1.021E+00 0.025 75674.642 TURB. TURB. 0.019 1.432E-02 2.157E-02 -0.009
48 47 T-47 373163.534 8500027.487 22.467 56.815 55.810 0.082 4.149 71.20 0.301 78.690 1.042E+00 0.005 77207.656 TURB. TURB. 0.019 1.485E-02 4.472E-03 -0.002
47 46 T-46 373165.034 8500027.619 22.477 56.814 55.811 0.082 4.231 71.20 1.506 80.196 1.063E+00 0.024 78740.669 TURB. TURB. 0.019 1.538E-02 2.316E-02 -0.010
46 45 T-45 373165.334 8500027.645 22.479 56.814 55.811 0.082 4.314 71.20 0.301 80.497 1.083E+00 0.005 80273.683 TURB. TURB. 0.019 1.592E-02 4.793E-03 -0.002
45 44 T-44 373166.834 8500027.777 22.489 56.815 55.810 0.082 4.396 71.20 1.506 82.003 1.104E+00 0.023 81806.696 TURB. TURB. 0.019 1.647E-02 2.480E-02 -0.010
44 43 T-43 373167.134 8500027.804 22.491 56.815 55.810 0.082 4.479 71.20 0.301 82.304 1.125E+00 0.004 83339.709 TURB. TURB. 0.019 1.702E-02 5.128E-03 -0.002
43 42 T-42 373168.634 8500027.936 22.501 56.814 55.811 0.082 4.561 71.20 1.506 83.810 1.146E+00 0.022 84872.723 TURB. TURB. 0.019 1.759E-02 2.649E-02 -0.010
42 41 T-41 373168.934 8500027.962 22.503 56.815 55.811 0.082 4.643 71.20 0.301 84.111 1.166E+00 0.004 86405.750 TURB. TURB. 0.019 1.816E-02 5.469E-03 -0.002
41 40 T-40 373170.434 8500028.095 22.513 56.815 55.810 0.082 4.726 71.20 1.506 85.617 1.187E+00 0.021 87938.763 TURB. TURB. 0.019 1.874E-02 2.823E-02 -0.010
40 39 T-39 373170.734 8500028.121 22.515 56.814 55.811 0.082 4.808 71.20 0.301 85.918 1.208E+00 0.004 89471.776 TURB. TURB. 0.019 1.933E-02 5.822E-03 -0.002
39 38 T-38 373172.234 8500028.253 22.525 56.815 55.811 0.082 4.891 71.20 1.506 87.424 1.228E+00 0.020 91004.803 TURB. TURB. 0.018 1.993E-02 3.002E-02 -0.010
38 37 T-37 373172.534 8500028.280 22.527 56.815 55.810 0.082 4.973 71.20 0.301 87.725 1.249E+00 0.004 92537.816 TURB. TURB. 0.018 2.054E-02 6.187E-03 -0.002
37 36 T-36 373174.034 8500028.412 22.537 56.814 55.811 0.082 5.055 71.20 1.506 89.231 1.270E+00 0.020 94070.830 TURB. TURB. 0.018 2.115E-02 3.185E-02 -0.010
36 35 T-35 373174.334 8500028.438 22.539 56.814 55.811 0.082 5.138 71.20 0.301 89.532 1.290E+00 0.004 95603.843 TURB. TURB. 0.018 2.178E-02 6.558E-03 -0.002
35 34 T-34 373175.834 8500028.570 22.549 56.815 55.810 0.082 5.220 71.20 1.506 91.038 1.311E+00 0.019 97136.856 TURB. TURB. 0.018 2.241E-02 3.374E-02 -0.010
34 33 T-33 373176.134 8500028.597 22.551 56.815 55.810 0.082 5.302 71.20 0.301 91.339 1.332E+00 0.004 98669.869 TURB. TURB. 0.018 2.305E-02 6.942E-03 -0.002
33 32 T-32 373177.634 8500028.729 22.561 56.814 55.811 0.082 5.385 85.60 1.506 92.845 9.357E-01 0.027 83346.323 TURB. TURB. 0.019 9.789E-03 1.474E-02 -0.010
32 31 T-31 373177.934 8500028.755 22.563 56.815 55.811 0.082 5.467 85.60 0.301 93.146 9.500E-01 0.005 84621.458 TURB. TURB. 0.019 1.006E-02 3.029E-03 -0.002
31 30 T-30 373179.434 8500028.888 22.573 56.815 55.810 0.082 5.550 85.60 1.506 94.652 9.643E-01 0.026 85896.581 TURB. TURB. 0.019 1.033E-02 1.556E-02 -0.010
30 29 T-29 373179.734 8500028.914 22.575 56.814 55.811 0.082 5.632 85.60 0.301 94.953 9.786E-01 0.005 87171.705 TURB. TURB. 0.019 1.061E-02 3.195E-03 -0.002
29 28 T-28 373181.234 8500029.046 22.585 56.815 55.811 0.082 5.714 85.60 1.506 96.459 9.930E-01 0.025 88446.839 TURB. TURB. 0.019 1.089E-02 1.640E-02 -0.010
28 27 T-27 373181.534 8500029.073 22.588 56.815 55.811 0.082 5.797 85.60 0.301 96.760 1.007E+00 0.005 89721.974 TURB. TURB. 0.018 1.117E-02 3.365E-03 -0.003
27 26 T-26 373183.034 8500029.205 22.598 56.814 55.811 0.082 5.879 85.60 1.506 98.266 1.022E+00 0.025 90997.098 TURB. TURB. 0.018 1.146E-02 1.725E-02 -0.010
26 25 T-25 373183.334 8500029.231 22.600 56.814 55.811 0.082 5.962 85.60 0.301 98.567 1.036E+00 0.005 92272.222 TURB. TURB. 0.018 1.175E-02 3.537E-03 -0.002
25 24 T-24 373184.834 8500029.363 22.609 56.815 55.811 0.082 6.044 85.60 1.506 100.073 1.050E+00 0.024 93547.357 TURB. TURB. 0.018 1.204E-02 1.813E-02 -0.009
24 23 T-23 373185.134 8500029.390 22.611 56.815 55.810 0.082 6.126 85.60 0.301 100.374 1.065E+00 0.005 94822.481 TURB. TURB. 0.018 1.234E-02 3.716E-03 -0.002
23 22 T-22 373186.634 8500029.522 22.619 56.814 55.811 0.082 6.209 85.60 1.506 101.880 1.079E+00 0.023 96097.605 TURB. TURB. 0.018 1.264E-02 1.903E-02 -0.008
22 21 T-21 373186.934 8500029.548 22.621 56.815 55.811 0.082 6.291 85.60 0.301 102.181 1.093E+00 0.005 97372.741 TURB. TURB. 0.018 1.294E-02 3.896E-03 -0.002
21 20 T-20 373188.434 8500029.681 22.630 56.815 55.810 0.082 6.373 85.60 1.506 103.687 1.107E+00 0.023 98647.865 TURB. TURB. 0.018 1.324E-02 1.994E-02 -0.009
20 19 T-19 373188.734 8500029.707 22.632 56.814 55.811 0.082 6.456 85.60 0.301 103.988 1.122E+00 0.004 99922.989 TURB. TURB. 0.018 1.355E-02 4.081E-03 -0.002
19 18 T-18 373190.234 8500029.839 22.640 56.815 55.811 0.082 6.538 85.60 1.506 105.494 1.136E+00 0.022 101198.125 TURB. TURB. 0.018 1.386E-02 2.088E-02 -0.008
18 17 T-17 373190.534 8500029.866 22.642 56.815 55.811 0.082 6.621 85.60 0.301 105.795 1.150E+00 0.004 102473.261 TURB. TURB. 0.018 1.418E-02 4.271E-03 -0.002
17 16 T-16 373192.034 8500029.998 22.651 56.814 55.811 0.082 6.703 85.60 1.506 107.301 1.165E+00 0.022 103748.385 TURB. TURB. 0.018 1.450E-02 2.183E-02 -0.009
16 15 T-15 373192.334 8500030.024 22.653 56.814 55.811 0.082 6.785 85.60 0.301 107.602 1.179E+00 0.004 105023.510 TURB. TURB. 0.018 1.482E-02 4.463E-03 -0.002
15 14 T-14 373193.834 8500030.156 22.661 56.815 55.811 0.082 6.868 85.60 1.506 109.108 1.193E+00 0.021 106298.646 TURB. TURB. 0.018 1.514E-02 2.281E-02 -0.008
14 13 T-13 373194.134 8500030.183 22.663 56.815 55.810 0.082 6.950 85.60 0.301 109.409 1.208E+00 0.004 107573.770 TURB. TURB. 0.018 1.547E-02 4.661E-03 -0.002
13 12 T-12 373195.634 8500030.315 22.672 56.814 55.811 0.082 7.033 85.60 1.506 110.915 1.222E+00 0.021 108848.895 TURB. TURB. 0.018 1.580E-02 2.380E-02 -0.009
12 11 T-11 373195.934 8500030.341 22.674 56.814 55.811 0.082 7.115 85.60 0.301 111.216 1.236E+00 0.004 110124.019 TURB. TURB. 0.018 1.614E-02 4.860E-03 -0.002
11 10 T-10 373197.434 8500030.473 22.682 56.815 55.810 0.082 7.197 85.60 1.506 112.722 1.251E+00 0.020 111399.144 TURB. TURB. 0.018 1.648E-02 2.481E-02 -0.008
10 9 T-9 373197.734 8500030.500 22.684 56.815 55.810 0.082 7.280 85.60 0.301 113.023 1.265E+00 0.004 112674.268 TURB. TURB. 0.018 1.682E-02 5.065E-03 -0.002
9 8 T-8 373199.234 8500030.632 22.693 56.814 55.811 0.082 7.362 85.60 1.506 114.529 1.279E+00 0.020 113949.393 TURB. TURB. 0.018 1.716E-02 2.584E-02 -0.009
8 7 T-7 373199.534 8500030.658 22.694 56.815 55.811 0.082 7.444 85.60 0.301 114.830 1.294E+00 0.004 115224.529 TURB. TURB. 0.018 1.751E-02 5.272E-03 -0.001
7 6 T-6 373201.034 8500030.791 22.703 56.832 55.810 0.082 7.527 85.60 1.506 116.336 1.308E+00 0.019 116499.845 TURB. TURB. 0.018 1.786E-02 2.689E-02 -0.009
6 5 T-5 373201.334 8500030.817 22.705 56.814 55.811 0.082 7.609 85.60 0.301 116.637 1.322E+00 0.004 117774.970 TURB. TURB. 0.017 1.821E-02 5.484E-03 -0.002
5 4 T-4 373202.834 8500030.949 22.714 56.815 55.811 0.082 7.692 85.60 1.506 118.143 1.337E+00 0.019 119050.105 TURB. TURB. 0.017 1.857E-02 2.796E-02 -0.009
4 3 T-3 373203.134 8500030.976 22.715 56.815 55.810 0.082 7.774 104.60 0.301 118.444 9.047E-01 0.006 98468.830 TURB. TURB. 0.018 7.228E-03 2.177E-03 -0.001
3 2 T-2 373204.634 8500031.108 22.724 56.814 55.811 0.082 7.856 104.60 1.506 119.950 9.143E-01 0.027 99512.336 TURB. TURB. 0.018 7.366E-03 1.109E-02 -0.009
2 1 T-1 373204.934 8500031.134 22.726 56.791 55.811 0.082 7.939 104.60 0.301 120.251 9.238E-01 0.005 100555.628 TURB. TURB. 0.018 7.505E-03 2.260E-03 -0.002
1 V-10 T-0 373205.684 8500031.200 22.730 56.815 55.810 0.082 8.021 104.60 0.753 121.004 9.334E-01 0.0 0.013 101599.133 TURB. TURB. 0.018 7.645E-03 5.756E-03 0.0 -0.004 0.0
∆P/γ = ∆P/γ = ∆P/γ = ∆P/γ = ∑ 1.418 ### -0.544 ###


























































28.2056.132E-02 -2.971E-02 7.984E-01 1.756E-03  
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
187 373204.934 8499975.334 22.572 55.810
187 186 T-186 373204.934 8499975.634 22.573 0.790 0.790 16.100 0.300 55.510 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -8.278E-04
186 185 T-185 373204.934 8499975.934 22.574 0.790 1.580 16.100 0.300 55.210 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -8.278E-04
185 184 T-184 373204.934 8499976.234 22.575 0.790 2.370 16.100 0.300 54.910 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -8.278E-04
4 3 T-3 373204.934 8500030.534 22.724 0.790 145.360 16.100 0.300 0.610 1.983E-01 0.025 3322.793 CRIT. TURB. 0.042 1.579E-03 2.005E-04 -8.278E-04
3 2 T-2 373204.934 8500030.834 22.725 0.790 146.150 16.100 0.300 0.310 1.994E-01 0.025 3340.852 CRIT. TURB. 0.042 1.594E-03 2.027E-04 -8.278E-04
2 1 T-1 373204.934 8500031.134 22.726 0.790 146.940 16.100 0.300 0.010 2.005E-01 0.025 3358.910 CRIT. TURB. 0.042 1.609E-03 2.049E-04 -8.278E-04
1 L1 T-0 146.940 16.000 0.700 2.030E-01 0.057 3379.903 CRIT. TURB. 0.042 3.865E-03 2.100E-04 0.600







Sub Unidad de Riego # 11 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
301 373508.834 8500002.098 25.065 90.001
301 300 T-300 373508.834 8500001.798 25.063 0.790 0.790 16.100 0.300 89.701 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.663E-03
300 299 T-299 373508.834 8500001.498 25.062 0.790 1.580 16.100 0.300 89.401 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.663E-03
299 298 T-298 373508.834 8500001.198 25.060 0.790 2.370 16.100 0.300 89.101 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.663E-03
4 3 T-3 373508.834 8499912.699 24.569 0.790 235.420 16.100 0.300 0.601 3.212E-01 0.016 5381.480 TURB.TURB. 0.037 3.598E-03 5.259E-04 1.663E-03
3 2 373508.834 8499912.399 24.568 0.790 236.210 16.100 0.300 0.301 3.223E-01 0.016 5399.538 TURB.TURB. 0.037 3.619E-03 5.294E-04 1.663E-03
2 1 T-1 373508.834 8499912.099 24.566 0.790 237.000 16.100 0.300 0.001 3.234E-01 0.015 5417.597 TURB.TURB. 0.037 3.640E-03 5.330E-04 1.663E-03
1 L104 T-0 237.000 16.000 0.700 3.274E-01 0.036 5451.457 TURB.TURB. 0.037 8.747E-03 5.464E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 4.107E-01 5.411E-02 4.990E-01
301 373636.934 8500013.384 25.917 90.001
301 300 T-300 373636.934 8500013.084 25.915 0.790 0.790 16.100 0.300 89.701 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.913E-03
300 299 T-299 373636.934 8500012.784 25.913 0.790 1.580 16.100 0.300 89.401 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.913E-03
299 298 T-298 373636.934 8500012.484 25.911 0.790 2.370 16.100 0.300 89.101 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.913E-03
4 3 T-3 373636.934 8499923.986 25.347 0.790 235.420 16.100 0.300 0.601 3.212E-01 0.016 5381.480 TURB.TURB. 0.037 3.598E-03 5.259E-04 1.913E-03
3 2 T-2 373636.934 8499923.686 25.345 0.790 236.210 16.100 0.300 0.301 3.223E-01 0.016 5399.538 TURB.TURB. 0.037 3.619E-03 5.294E-04 1.913E-03
2 1 T-1 373636.934 8499923.386 25.343 0.790 237.000 16.100 0.300 0.001 3.234E-01 0.015 5417.597 TURB.TURB. 0.037 3.640E-03 5.330E-04 1.913E-03
1 L40 T-0 237.000 16.000 0.700 3.274E-01 0.036 5451.457 TURB.TURB. 0.037 8.747E-03 5.464E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 4.107E-01 5.411E-02 5.740E-01
1 373696.334 8499928.619 25.823 0.233
1 L106 T-0 0.790 16.000 0.700 1.091E-03 0.000 18.172 LAM. LAM. 3.522 9.355E-06 6.071E-09 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 9.355E-06 6.071E-09 0.000E+000.000
29.178










V-11 Pmáx 11.40 Pmín 9.53
8.621E-01 10.54 9.584E-01 9.58 10.54
P-V 11 11.4
8.373E-01 10.56 1.033E+00 9.53 10.56
1.013E+00 9.55 5.009E-03 9.54 9.55
∆H 16.41% C.U 94.11%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.606E-01
V-10 Pmáx 10.43 Pmín 9.37
6.132E-02 9.57 7.306E-02 9.50 9.57
-2.971E-02 9.63 2.608E-01 9.37 9.63
7.984E-01 9.60 9.60 -6.774E-03 9.61
1.756E-03 10.40 2.638E-01 10.13 -3.077E-02 10.43
P-V 10 10.4
∆H 10.17% C.U 93.33%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.543E-01
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
104 373508.834 8499912.099 24.566
104 103 T-103 373509.134 8499912.126 24.568 90.001 0.066 0.066 44.40 0.301 0.301 4.252E-02 0.118 1964.519 LAMI. LAMI. 0.033 6.761E-05 2.037E-05 -0.002
103 102 T-102 373510.634 8499912.258 24.579 90.000 0.066 0.132 44.40 1.506 1.807 8.504E-02 0.295 3929.017 CRIT. TURB. 0.040 3.333E-04 5.020E-04 -0.011
102 101 T-101 373510.934 8499912.284 24.581 90.000 0.066 0.198 44.40 0.301 2.108 1.276E-01 0.039 5893.514 TURB. TURB. 0.036 6.673E-04 2.009E-04 -0.002
101 100 T-100 373512.434 8499912.417 24.592 90.001 0.066 0.263 44.40 1.506 3.614 1.701E-01 0.148 7858.034 TURB. TURB. 0.033 1.096E-03 1.650E-03 -0.011
100 99 T-99 373512.734 8499912.443 24.594 89.962 0.066 0.329 44.40 0.301 3.915 2.126E-01 0.024 9821.702 TURB. TURB. 0.031 1.612E-03 4.856E-04 -0.002
99 98 T-98 373514.234 8499912.575 24.605 90.108 0.066 0.395 44.40 1.506 5.421 2.552E-01 0.098 11788.556 TURB. TURB. 0.030 2.215E-03 3.335E-03 -0.011
98 97 T-97 373514.534 8499912.602 24.607 90.000 0.066 0.461 44.40 0.301 5.722 2.977E-01 0.017 13753.054 TURB. TURB. 0.028 2.898E-03 8.728E-04 -0.002
97 96 T-96 373516.034 8499912.734 24.617 90.000 0.066 0.527 44.40 1.506 7.228 3.402E-01 0.074 15717.551 TURB. TURB. 0.028 3.659E-03 5.510E-03 -0.010
96 95 T-95 373516.334 8499912.760 24.619 90.000 0.066 0.593 44.40 0.301 7.529 3.827E-01 0.013 17682.049 TURB. TURB. 0.027 4.498E-03 1.354E-03 -0.002
95 94 T-94 373517.834 8499912.892 24.629 90.000 0.066 0.658 44.40 1.506 9.035 4.252E-01 0.059 19646.547 TURB. TURB. 0.026 5.411E-03 8.149E-03 -0.010
94 93 T-93 373518.134 8499912.919 24.631 90.001 0.066 0.724 44.40 0.301 9.336 4.678E-01 0.011 21611.066 TURB. TURB. 0.025 6.398E-03 1.927E-03 -0.002
93 92 T-92 373519.634 8499913.051 24.641 90.000 0.066 0.790 44.40 1.506 10.842 5.103E-01 0.049 23575.564 TURB. TURB. 0.025 7.457E-03 1.123E-02 -0.010
92 91 T-91 373519.934 8499913.077 24.643 90.000 0.066 0.856 44.40 0.301 11.143 5.528E-01 0.009 25540.062 TURB. TURB. 0.024 8.587E-03 2.586E-03 -0.002
91 90 T-90 373521.434 8499913.209 24.653 90.001 0.066 0.922 44.40 1.506 12.649 5.953E-01 0.042 27504.581 TURB. TURB. 0.024 9.787E-03 1.474E-02 -0.010
90 89 T-89 373521.734 8499913.236 24.655 90.001 0.066 0.988 44.40 0.301 12.950 6.378E-01 0.008 29469.101 TURB. TURB. 0.024 1.106E-02 3.330E-03 -0.002
89 88 T-88 373523.234 8499913.368 24.665 90.000 0.066 1.053 44.40 1.506 14.456 6.804E-01 0.037 31433.599 TURB. TURB. 0.023 1.239E-02 1.866E-02 -0.010
88 87 T-87 373523.534 8499913.394 24.667 90.000 0.066 1.119 44.40 0.301 14.757 7.229E-01 0.007 33398.097 TURB. TURB. 0.023 1.380E-02 4.154E-03 -0.002
87 86 T-86 373525.034 8499913.527 24.676 90.001 0.066 1.185 44.40 1.506 16.263 7.654E-01 0.033 35362.617 TURB. TURB. 0.023 1.527E-02 2.299E-02 -0.009
86 85 T-85 373525.334 8499913.553 24.677 90.000 0.066 1.251 44.40 0.301 16.564 8.079E-01 0.006 37327.115 TURB. TURB. 0.022 1.680E-02 5.059E-03 -0.001
85 84 T-84 373526.834 8499913.685 24.684 90.000 0.066 1.317 44.40 1.506 18.070 8.504E-01 0.030 39291.614 TURB. TURB. 0.022 1.840E-02 2.771E-02 -0.007
84 83 T-83 373527.134 8499913.712 24.685 90.000 0.066 1.383 44.40 0.301 18.371 8.930E-01 0.006 41256.113 TURB. TURB. 0.022 2.007E-02 6.045E-03 -0.001
83 82 T-82 373528.634 8499913.844 24.694 90.000 0.066 1.448 44.40 1.506 19.877 9.355E-01 0.027 43220.612 TURB. TURB. 0.022 2.180E-02 3.282E-02 -0.009
82 81 T-81 373528.934 8499913.870 24.696 90.000 0.066 1.514 44.40 0.301 20.178 9.780E-01 0.005 45185.111 TURB. TURB. 0.021 2.359E-02 7.104E-03 -0.002
81 80 T-80 373530.434 8499914.002 24.705 90.001 0.066 1.580 44.40 1.506 21.684 1.021E+00 0.025 47149.632 TURB. TURB. 0.021 2.545E-02 3.832E-02 -0.009
80 79 T-79 373530.734 8499914.029 24.707 90.001 0.066 1.646 44.40 0.301 21.985 1.063E+00 0.005 49114.153 TURB. TURB. 0.021 2.737E-02 8.243E-03 -0.002
79 78 T-78 373532.234 8499914.161 24.716 90.000 0.066 1.712 44.40 1.506 23.491 1.106E+00 0.023 51078.653 TURB. TURB. 0.021 2.935E-02 4.419E-02 -0.009
78 77 T-77 373532.534 8499914.187 24.718 90.000 0.066 1.778 44.40 0.301 23.792 1.148E+00 0.004 53043.153 TURB. TURB. 0.021 3.139E-02 9.452E-03 -0.002
77 76 T-76 373534.034 8499914.320 24.727 90.001 0.066 1.843 44.40 1.506 25.298 1.191E+00 0.021 55007.674 TURB. TURB. 0.021 3.349E-02 5.043E-02 -0.009
76 75 T-75 373534.334 8499914.346 24.728 90.001 0.066 1.909 44.40 0.301 25.599 1.233E+00 0.004 56972.174 TURB. TURB. 0.020 3.565E-02 1.074E-02 -0.001
75 74 T-74 373535.834 8499914.478 24.738 90.001 0.066 1.975 44.40 1.506 27.105 1.276E+00 0.020 58936.675 TURB. TURB. 0.020 3.788E-02 5.704E-02 -0.010
74 73 T-73 373536.134 8499914.505 24.739 90.001 0.066 2.041 44.40 0.301 27.406 1.318E+00 0.004 60901.175 TURB. TURB. 0.020 4.016E-02 1.210E-02 -0.001
73 72 T-72 373537.634 8499914.637 24.748 90.001 0.066 2.107 59.80 1.506 28.912 7.501E-01 0.033 46676.187 TURB. TURB. 0.021 1.022E-02 1.538E-02 -0.009
72 71 T-71 373537.934 8499914.663 24.750 90.001 0.066 2.173 59.80 0.301 29.213 7.735E-01 0.006 48134.779 TURB. TURB. 0.021 1.079E-02 3.249E-03 -0.002
71 70 T-70 373539.434 8499914.795 24.759 90.001 0.066 2.238 59.80 1.506 30.719 7.970E-01 0.031 49593.372 TURB. TURB. 0.021 1.138E-02 1.714E-02 -0.009
70 69 T-69 373539.734 8499914.822 24.761 90.002 0.066 2.304 59.80 0.301 31.020 8.204E-01 0.006 51051.981 TURB. TURB. 0.021 1.198E-02 3.609E-03 -0.002
69 68 T-68 373541.234 8499914.954 24.770 90.001 0.066 2.370 59.80 1.506 32.526 8.439E-01 0.030 52510.573 TURB. TURB. 0.021 1.260E-02 1.897E-02 -0.009
68 67 T-67 373541.534 8499914.980 24.772 90.001 0.066 2.436 59.80 0.301 32.827 8.673E-01 0.006 53969.166 TURB. TURB. 0.021 1.323E-02 3.984E-03 -0.002
67 66 T-66 373543.034 8499915.113 24.781 90.002 0.066 2.502 59.80 1.506 34.333 8.907E-01 0.028 55427.775 TURB. TURB. 0.021 1.387E-02 2.089E-02 -0.009
66 65 T-65 373543.334 8499915.139 24.783 90.001 0.066 2.568 59.80 0.301 34.634 9.142E-01 0.005 56886.368 TURB. TURB. 0.020 1.453E-02 4.376E-03 -0.002
65 64 T-64 373544.834 8499915.271 24.791 90.001 0.066 2.633 59.80 1.506 36.140 9.376E-01 0.027 58344.961 TURB. TURB. 0.020 1.520E-02 2.289E-02 -0.008
64 63 T-63 373545.134 8499915.298 24.793 90.001 0.066 2.699 59.80 0.301 36.441 9.611E-01 0.005 59803.554 TURB. TURB. 0.020 1.589E-02 4.785E-03 -0.002
63 62 T-62 373546.634 8499915.430 24.802 90.001 0.066 2.765 59.80 1.506 37.947 9.845E-01 0.025 61262.148 TURB. TURB. 0.020 1.658E-02 2.497E-02 -0.009
62 61 T-61 373546.934 8499915.456 24.804 90.001 0.066 2.831 59.80 0.301 38.248 1.008E+00 0.005 62720.741 TURB. TURB. 0.020 1.730E-02 5.208E-03 -0.002
61 60 T-60 373548.434 8499915.588 24.812 90.001 0.066 2.897 59.80 1.506 39.754 1.031E+00 0.024 64179.335 TURB. TURB. 0.020 1.802E-02 2.714E-02 -0.008
60 59 T-59 373548.734 8499915.615 24.814 90.002 0.066 2.963 59.80 0.301 40.055 1.055E+00 0.005 65637.945 TURB. TURB. 0.020 1.876E-02 5.651E-03 -0.002
59 58 T-58 373550.234 8499915.747 24.822 90.001 0.066 3.028 59.80 1.506 41.561 1.078E+00 0.023 67096.539 TURB. TURB. 0.020 1.951E-02 2.938E-02 -0.008
58 57 T-57 373550.534 8499915.773 24.824 90.001 0.066 3.094 59.80 0.301 41.862 1.102E+00 0.005 68555.133 TURB. TURB. 0.020 2.028E-02 6.106E-03 -0.002
57 56 T-56 373552.034 8499915.905 24.832 90.002 0.066 3.160 59.80 1.506 43.368 1.125E+00 0.022 70013.743 TURB. TURB. 0.020 2.105E-02 3.170E-02 -0.008
56 55 T-55 373552.334 8499915.932 24.834 90.002 0.066 3.226 59.80 0.301 43.669 1.149E+00 0.004 71472.354 TURB. TURB. 0.019 2.185E-02 6.580E-03 -0.002
55 54 T-54 373553.834 8499916.064 24.842 90.001 0.066 3.292 59.80 1.506 45.175 1.172E+00 0.021 72930.948 TURB. TURB. 0.019 2.265E-02 3.411E-02 -0.008
54 53 T-53 373554.134 8499916.090 24.844 90.001 0.066 3.358 59.80 0.301 45.476 1.195E+00 0.004 74389.543 TURB. TURB. 0.019 2.347E-02 7.066E-03 -0.002
53 52 T-52 373555.634 8499916.223 24.852 90.002 0.066 3.423 59.80 1.506 46.982 1.219E+00 0.021 75848.154 TURB. TURB. 0.019 2.430E-02 3.659E-02 -0.008
52 51 T-51 373555.934 8499916.249 24.854 90.001 0.066 3.489 59.80 0.301 47.283 1.242E+00 0.004 77306.749 TURB. TURB. 0.019 2.514E-02 7.570E-03 -0.002
51 50 T-50 373557.434 8499916.381 24.862 90.001 0.066 3.555 59.80 1.506 48.789 1.266E+00 0.020 78765.344 TURB. TURB. 0.019 2.600E-02 3.914E-02 -0.008
50 49 T-49 373557.734 8499916.408 24.864 90.001 0.066 3.621 59.80 0.301 49.090 1.289E+00 0.004 80223.939 TURB. TURB. 0.019 2.686E-02 8.092E-03 -0.002
49 48 T-48 373559.234 8499916.540 24.872 90.001 0.066 3.687 59.80 1.506 50.596 1.313E+00 0.019 81682.534 TURB. TURB. 0.019 2.775E-02 4.178E-02 -0.008
48 47 T-47 373559.534 8499916.566 24.874 90.001 0.066 3.753 59.80 0.301 50.897 1.336E+00 0.004 83141.130 TURB. TURB. 0.019 2.864E-02 8.624E-03 -0.002
47 46 T-46 373561.034 8499916.698 24.883 90.002 0.066 3.818 71.20 1.506 52.403 9.590E-01 0.026 71054.278 TURB. TURB. 0.019 1.280E-02 1.927E-02 -0.009
46 45 T-45 373561.334 8499916.725 24.884 90.002 0.066 3.884 71.20 0.301 52.704 9.756E-01 0.005 72279.348 TURB. TURB. 0.019 1.319E-02 3.974E-03 -0.001
45 44 T-44 373562.834 8499916.857 24.893 90.001 0.066 3.950 71.20 1.506 54.210 9.921E-01 0.025 73504.405 TURB. TURB. 0.019 1.360E-02 2.047E-02 -0.009
44 43 T-43 373563.134 8499916.883 24.895 90.001 0.066 4.016 71.20 0.301 54.511 1.009E+00 0.005 74729.462 TURB. TURB. 0.019 1.400E-02 4.217E-03 -0.002
43 42 T-42 373564.634 8499917.016 24.903 90.002 0.066 4.082 71.20 1.506 56.017 1.025E+00 0.024 75954.533 TURB. TURB. 0.019 1.442E-02 2.171E-02 -0.008
42 41 T-41 373564.934 8499917.042 24.905 90.001 0.066 4.148 71.20 0.301 56.318 1.042E+00 0.005 77179.590 TURB. TURB. 0.019 1.484E-02 4.468E-03 -0.002
41 40 T-40 373566.434 8499917.174 24.913 90.001 0.066 4.213 71.20 1.506 57.824 1.058E+00 0.024 78404.647 TURB. TURB. 0.019 1.526E-02 2.298E-02 -0.008
40 39 T-39 373566.734 8499917.201 24.914 90.001 0.066 4.279 71.20 0.301 58.125 1.075E+00 0.005 79629.705 TURB. TURB. 0.019 1.569E-02 4.726E-03 -0.001
39 38 T-38 373568.234 8499917.333 24.922 90.001 0.066 4.345 71.20 1.506 59.631 1.091E+00 0.023 80854.763 TURB. TURB. 0.019 1.612E-02 2.428E-02 -0.008
38 37 T-37 373568.534 8499917.359 24.924 90.001 0.066 4.411 71.20 0.301 59.932 1.108E+00 0.005 82079.821 TURB. TURB. 0.019 1.657E-02 4.988E-03 -0.002
37 36 T-36 373570.034 8499917.491 24.932 90.001 0.066 4.477 71.20 1.506 61.438 1.124E+00 0.022 83304.879 TURB. TURB. 0.019 1.701E-02 2.562E-02 -0.008
36 35 T-35 373570.334 8499917.518 24.934 90.002 0.066 4.543 71.20 0.301 61.739 1.141E+00 0.004 84529.951 TURB. TURB. 0.019 1.746E-02 5.260E-03 -0.002
35 34 T-34 373571.834 8499917.650 24.942 90.001 0.066 4.608 71.20 1.506 63.245 1.157E+00 0.022 85755.009 TURB. TURB. 0.019 1.792E-02 2.698E-02 -0.008
34 33 T-33 373572.134 8499917.676 24.944 90.001 0.066 4.674 71.20 0.301 63.546 1.174E+00 0.004 86980.068 TURB. TURB. 0.019 1.838E-02 5.535E-03 -0.002
33 32 T-32 373573.634 8499917.809 24.953 90.002 0.066 4.740 71.20 1.506 65.052 1.191E+00 0.021 88205.140 TURB. TURB. 0.019 1.885E-02 2.838E-02 -0.009
32 31 T-31 373573.934 8499917.835 24.955 90.001 0.066 4.806 71.20 0.301 65.353 1.207E+00 0.004 89430.198 TURB. TURB. 0.019 1.932E-02 5.817E-03 -0.002
31 30 T-30 373575.434 8499917.967 24.964 90.001 0.066 4.872 71.20 1.506 66.859 1.224E+00 0.021 90655.257 TURB. TURB. 0.018 1.980E-02 2.981E-02 -0.009
30 29 T-29 373575.734 8499917.994 24.965 90.001 0.066 4.938 71.20 0.301 67.160 1.240E+00 0.004 91880.315 TURB. TURB. 0.018 2.028E-02 6.108E-03 -0.001
29 28 T-28 373577.234 8499918.126 24.974 90.001 0.066 5.003 71.20 1.506 68.666 1.257E+00 0.020 93105.374 TURB. TURB. 0.018 2.077E-02 3.127E-02 -0.009
28 27 T-27 373577.534 8499918.152 24.976 90.001 0.066 5.069 71.20 0.301 68.967 1.273E+00 0.004 94330.432 TURB. TURB. 0.018 2.126E-02 6.402E-03 -0.002
27 26 T-26 373579.034 8499918.284 24.985 90.001 0.066 5.135 71.20 1.506 70.473 1.290E+00 0.019 95555.490 TURB. TURB. 0.018 2.176E-02 3.276E-02 -0.009
26 25 T-25 373579.334 8499918.311 24.987 90.002 0.066 5.201 71.20 0.301 70.774 1.306E+00 0.004 96780.562 TURB. TURB. 0.018 2.226E-02 6.705E-03 -0.002
25 24 T-24 373580.834 8499918.443 24.995 90.001 0.066 5.267 71.20 1.506 72.280 1.323E+00 0.019 98005.621 TURB. TURB. 0.018 2.277E-02 3.429E-02 -0.008
24 23 T-23 373581.134 8499918.469 24.997 90.001 0.066 5.333 71.20 0.301 72.581 1.339E+00 0.004 99230.679 TURB. TURB. 0.018 2.328E-02 7.011E-03 -0.002
23 22 T-22 373582.634 8499918.601 25.005 90.002 0.066 5.398 85.60 1.506 74.087 9.381E-01 0.027 83556.652 TURB. TURB. 0.019 9.833E-03 1.481E-02 -0.008
22 21 T-21 373582.934 8499918.628 25.007 90.002 0.066 5.464 85.60 0.301 74.388 9.495E-01 0.005 84575.637 TURB. TURB. 0.019 1.005E-02 3.027E-03 -0.002
21 20 T-20 373584.434 8499918.760 25.015 90.001 0.066 5.530 85.60 1.506 75.894 9.609E-01 0.026 85594.610 TURB. TURB. 0.019 1.027E-02 1.546E-02 -0.008
20 19 T-19 373584.734 8499918.786 25.017 90.001 0.066 5.596 85.60 0.301 76.195 9.724E-01 0.005 86613.583 TURB. TURB. 0.019 1.049E-02 3.158E-03 -0.002
19 18 T-18 373586.234 8499918.919 25.025 90.002 0.066 5.662 85.60 1.506 77.701 9.838E-01 0.026 87632.568 TURB. TURB. 0.019 1.071E-02 1.613E-02 -0.008
18 17 T-17 373586.534 8499918.945 25.026 90.001 0.066 5.728 85.60 0.301 78.002 9.953E-01 0.005 88651.541 TURB. TURB. 0.019 1.093E-02 3.292E-03 -0.001
17 16 T-16 373588.034 8499919.077 25.034 90.001 0.066 5.793 85.60 1.506 79.508 1.007E+00 0.025 89670.513 TURB. TURB. 0.018 1.116E-02 1.680E-02 -0.008
16 15 T-15 373588.334 8499919.104 25.036 90.001 0.066 5.859 85.60 0.301 79.809 1.018E+00 0.005 90689.486 TURB. TURB. 0.018 1.139E-02 3.430E-03 -0.002
15 14 T-14 373589.834 8499919.236 25.044 90.001 0.066 5.925 85.60 1.506 81.315 1.030E+00 0.024 91708.459 TURB. TURB. 0.018 1.162E-02 1.750E-02 -0.008
14 13 T-13 373590.134 8499919.262 25.045 90.001 0.066 5.991 85.60 0.301 81.616 1.041E+00 0.005 92727.432 TURB. TURB. 0.018 1.185E-02 3.569E-03 -0.001
13 12 T-12 373591.634 8499919.394 25.053 90.002 0.066 6.057 85.60 1.506 83.122 1.052E+00 0.024 93746.416 TURB. TURB. 0.018 1.209E-02 1.820E-02 -0.008
12 11 T-11 373591.934 8499919.421 25.055 90.002 0.066 6.123 85.60 0.301 83.423 1.064E+00 0.005 94765.401 TURB. TURB. 0.018 1.232E-02 3.712E-03 -0.002
11 10 T-10 373593.434 8499919.553 25.063 90.001 0.066 6.188 85.60 1.506 84.929 1.075E+00 0.023 95784.374 TURB. TURB. 0.018 1.256E-02 1.892E-02 -0.008
10 9 T-9 373593.734 8499919.579 25.064 90.001 0.066 6.254 85.60 0.301 85.230 1.087E+00 0.005 96803.347 TURB. TURB. 0.018 1.280E-02 3.855E-03 -0.001
9 8 T-8 373595.234 8499919.712 25.072 90.002 0.066 6.320 85.60 1.506 86.736 1.098E+00 0.023 97822.331 TURB. TURB. 0.018 1.305E-02 1.964E-02 -0.008
8 7 T-7 373595.534 8499919.738 25.074 90.001 0.066 6.386 85.60 0.301 87.037 1.110E+00 0.005 98841.305 TURB. TURB. 0.018 1.329E-02 4.002E-03 -0.002
7 6 T-6 373597.034 8499919.870 25.082 90.001 0.066 6.452 85.60 1.506 88.543 1.121E+00 0.022 99860.278 TURB. TURB. 0.018 1.354E-02 2.038E-02 -0.008
6 5 T-5 373597.334 8499919.897 25.084 90.001 0.066 6.518 85.60 0.301 88.844 1.133E+00 0.004 100879.251 TURB. TURB. 0.018 1.379E-02 4.153E-03 -0.002
5 4 T-4 373598.834 8499920.029 25.093 90.001 0.066 6.583 85.60 1.506 90.350 1.144E+00 0.022 101898.225 TURB. TURB. 0.018 1.404E-02 2.114E-02 -0.009
4 3 T-3 373599.134 8499920.055 25.095 90.001 0.066 6.649 85.60 0.301 90.651 1.155E+00 0.004 102917.198 TURB. TURB. 0.018 1.429E-02 4.303E-03 -0.002
3 2 T-2 373600.634 8499920.187 25.106 90.001 0.066 6.715 85.60 1.506 92.157 1.167E+00 0.022 103936.171 TURB. TURB. 0.018 1.455E-02 2.190E-02 -0.011
2 1 T-1 373600.934 8499920.214 25.109 90.002 0.066 6.781 85.60 0.301 92.458 1.178E+00 0.004 104955.156 TURB. TURB. 0.018 1.480E-02 4.459E-03 -0.003
1 V-11 T-0 373601.684 8499920.280 25.114 90.001 0.066 6.847 85.60 0.753 93.211 1.190E+00 0.011 105974.129 TURB. TURB. 0.018 1.506E-02 1.134E-02 -0.005



































U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
106 373696.334 8499928.619 25.823
106 105 T-105 373696.034 8499928.593 25.810 0.233 0.000 0.000 44.40 0.301 0.301 1.101E-04 45.624 5.087 LAMI. LAMI. 12.581 1.751E-07 5.277E-08 0.013
105 104 T-104 373694.534 8499928.460 25.784 0.740 0.001 0.001 44.40 1.506 1.808 4.598E-04 54.591 21.244 LAMI. LAMI. 3.013 7.312E-07 1.101E-06 0.026
104 103 T-103 373694.234 8499928.434 25.780 3.280 0.002 0.003 44.40 0.301 2.109 2.010E-03 2.498 92.845 LAMI. LAMI. 0.689 3.195E-06 9.623E-07 0.004
103 102 T-102 373692.734 8499928.302 25.760 3.787 0.003 0.006 44.40 1.506 3.615 3.799E-03 6.607 175.511 LAMI. LAMI. 0.365 6.041E-06 9.097E-06 0.020
102 101 T-101 373692.434 8499928.275 25.757 6.326 0.005 0.011 44.40 0.301 3.916 6.788E-03 0.740 313.600 LAMI. LAMI. 0.204 1.079E-05 3.251E-06 0.003
101 100 T-100 373690.934 8499928.143 25.737 6.834 0.005 0.016 44.40 1.506 5.422 1.002E-02 2.506 462.776 LAMI. LAMI. 0.138 1.593E-05 2.399E-05 0.020
100 99 T-99 373690.634 8499928.117 25.733 9.373 0.007 0.022 44.40 0.301 5.723 1.444E-02 0.347 667.374 LAMI. LAMI. 0.096 2.297E-05 6.917E-06 0.004
99 98 T-98 373689.134 8499927.985 25.714 9.880 0.007 0.030 44.40 1.506 7.229 1.911E-02 1.313 883.039 LAMI. LAMI. 0.072 3.039E-05 4.577E-05 0.019
98 97 T-97 373688.834 8499927.958 25.710 12.419 0.009 0.039 44.40 0.301 7.530 2.498E-02 0.201 1154.126 LAMI. LAMI. 0.055 3.972E-05 1.197E-05 0.004
97 96 T-96 373687.334 8499927.826 25.691 12.927 0.009 0.048 44.40 1.506 9.036 3.109E-02 0.807 1436.301 LAMI. LAMI. 0.045 4.943E-05 7.444E-05 0.019
96 95 T-95 373687.034 8499927.800 25.687 15.466 0.011 0.059 44.40 0.301 9.337 3.839E-02 0.131 1773.898 LAMI. LAMI. 0.036 6.105E-05 1.839E-05 0.004
95 94 T-94 373685.534 8499927.667 25.668 15.974 0.012 0.071 44.40 1.506 10.843 4.594E-02 0.546 2122.583 CRIT. TURB. 0.049 1.176E-04 1.771E-04 0.019
94 93 T-93 373685.234 8499927.641 25.665 18.514 0.014 0.085 44.40 0.301 11.144 5.469E-02 0.092 2526.691 CRIT. TURB. 0.046 1.577E-04 4.748E-05 0.003
93 92 T-92 373683.734 8499927.509 25.651 19.022 0.014 0.099 44.40 1.506 12.650 6.367E-02 0.394 2941.887 CRIT. TURB. 0.044 2.039E-04 3.071E-04 0.014
92 91 T-91 373683.434 8499927.482 25.648 21.560 0.016 0.114 44.40 0.301 12.951 7.386E-02 0.068 3412.482 CRIT. TURB. 0.042 2.623E-04 7.900E-05 0.003
91 90 T-90 373681.934 8499927.350 25.635 22.069 0.016 0.131 44.40 1.506 14.457 8.429E-02 0.298 3894.187 CRIT. TURB. 0.040 3.283E-04 4.944E-04 0.013
90 89 T-89 373681.634 8499927.324 25.632 24.607 0.018 0.149 44.40 0.301 14.758 9.591E-02 0.052 4431.292 TURB. TURB. 0.039 4.093E-04 1.233E-04 0.003
89 88 T-88 373680.134 8499927.192 25.619 25.115 0.018 0.167 44.40 1.506 16.264 1.078E-01 0.233 4979.486 TURB. TURB. 0.037 4.997E-04 7.525E-04 0.013
88 87 T-87 373679.834 8499927.165 25.616 27.654 0.020 0.187 44.40 0.301 16.565 1.208E-01 0.042 5583.101 TURB. TURB. 0.036 6.080E-04 1.832E-04 0.003
87 86 T-86 373678.334 8499927.033 25.602 28.162 0.021 0.208 44.40 1.506 18.071 1.341E-01 0.187 6197.805 TURB. TURB. 0.035 7.276E-04 1.096E-03 0.014
86 85 T-85 373678.034 8499927.007 25.601 30.701 0.022 0.230 44.40 0.301 18.372 1.487E-01 0.034 6867.929 TURB. TURB. 0.034 8.684E-04 2.615E-04 0.001
85 84 T-84 373676.534 8499926.874 25.600 31.208 0.023 0.253 44.40 1.506 19.878 1.634E-01 0.154 7549.119 TURB. TURB. 0.033 1.022E-03 1.539E-03 0.001
84 83 T-83 373676.234 8499926.848 25.600 33.748 0.025 0.278 44.40 0.301 20.179 1.793E-01 0.028 8285.750 TURB. TURB. 0.033 1.201E-03 3.616E-04 0.000
83 82 T-82 373674.734 8499926.716 25.600 34.255 0.025 0.303 44.40 1.506 21.685 1.955E-01 0.128 9033.447 TURB. TURB. 0.032 1.395E-03 2.100E-03 0.000
82 81 T-81 373674.434 8499926.689 25.600 36.794 0.027 0.330 44.40 0.301 21.986 2.129E-01 0.024 9836.564 TURB. TURB. 0.031 1.617E-03 4.870E-04 0.000
81 80 T-80 373672.934 8499926.557 25.600 37.302 0.027 0.357 44.40 1.506 23.492 2.305E-01 0.109 10650.769 TURB. TURB. 0.030 1.856E-03 2.795E-03 0.000
80 79 T-79 373672.634 8499926.531 25.600 39.841 0.029 0.386 44.40 0.301 23.793 2.493E-01 0.020 11520.395 TURB. TURB. 0.030 2.128E-03 6.407E-04 0.000
79 78 T-78 373671.134 8499926.399 25.600 40.348 0.030 0.416 44.40 1.506 25.299 2.684E-01 0.094 12401.087 TURB. TURB. 0.029 2.419E-03 3.643E-03 0.000
78 77 T-77 373670.834 8499926.372 25.600 42.887 0.031 0.447 44.40 0.301 25.600 2.887E-01 0.017 13337.200 TURB. TURB. 0.029 2.746E-03 8.273E-04 0.000
77 76 T-76 373669.334 8499926.240 25.589 43.395 0.032 0.479 44.40 1.506 27.106 3.092E-01 0.081 14284.401 TURB. TURB. 0.028 3.096E-03 4.662E-03 0.011
76 75 T-75 373669.034 8499926.214 25.585 45.952 0.034 0.512 44.40 0.301 27.407 3.309E-01 0.015 15287.416 TURB. TURB. 0.028 3.486E-03 1.050E-03 0.004
75 74 T-74 373667.534 8499926.082 25.566 46.374 0.034 0.546 44.40 1.506 28.913 3.528E-01 0.071 16299.643 TURB. TURB. 0.027 3.900E-03 5.873E-03 0.019
74 73 T-73 373667.234 8499926.055 25.562 48.483 0.035 0.582 44.40 0.301 29.215 3.757E-01 0.013 17357.907 TURB. TURB. 0.027 4.354E-03 1.312E-03 0.004
73 72 T-72 373665.734 8499925.923 25.543 48.906 0.036 0.617 44.40 1.506 30.720 3.988E-01 0.063 18425.405 TURB. TURB. 0.026 4.835E-03 7.281E-03 0.019
72 71 T-71 373665.434 8499925.897 25.539 51.015 0.037 0.655 44.40 0.301 31.022 4.229E-01 0.012 19538.939 TURB. TURB. 0.026 5.359E-03 1.614E-03 0.004
71 70 T-70 373663.934 8499925.764 25.521 51.436 0.038 0.692 44.40 1.506 32.528 4.472E-01 0.056 20661.663 TURB. TURB. 0.026 5.912E-03 8.904E-03 0.018
70 69 T-69 373663.634 8499925.738 25.517 53.547 0.039 0.732 44.40 0.301 32.829 4.725E-01 0.011 21830.467 TURB. TURB. 0.025 6.513E-03 1.961E-03 0.004
69 68 T-68 373662.134 8499925.606 25.506 53.968 0.039 0.771 44.40 1.506 34.335 4.980E-01 0.050 23008.462 TURB. TURB. 0.025 7.144E-03 1.076E-02 0.011
68 67 T-67 373661.834 8499925.579 25.504 56.078 0.041 0.812 44.40 0.301 34.636 5.245E-01 0.010 24232.514 TURB. TURB. 0.025 7.827E-03 2.358E-03 0.002
67 66 T-66 373660.334 8499925.447 25.496 56.500 0.041 0.853 44.40 1.506 36.142 5.512E-01 0.046 25465.778 TURB. TURB. 0.024 8.543E-03 1.286E-02 0.008
66 65 T-65 373660.034 8499925.421 25.495 58.609 0.043 0.896 44.40 0.301 36.443 5.789E-01 0.009 26745.077 TURB. TURB. 0.024 9.315E-03 2.805E-03 0.001
65 64 T-64 373658.534 8499925.289 25.486 59.031 0.043 0.939 44.40 1.506 37.949 6.068E-01 0.041 28033.587 TURB. TURB. 0.024 1.012E-02 1.524E-02 0.009
64 63 T-63 373658.234 8499925.262 25.484 61.140 0.045 0.984 44.40 0.301 38.250 6.356E-01 0.008 29368.133 TURB. TURB. 0.024 1.099E-02 3.310E-03 0.002
63 62 T-62 373656.734 8499925.130 25.475 61.563 0.045 1.029 44.40 1.506 39.756 6.647E-01 0.038 30711.912 TURB. TURB. 0.023 1.189E-02 1.791E-02 0.009
62 61 T-61 373656.434 8499925.104 25.473 63.672 0.047 1.076 44.40 0.301 40.057 6.948E-01 0.007 32101.727 TURB. TURB. 0.023 1.286E-02 3.873E-03 0.002
61 60 T-60 373654.934 8499924.971 25.463 64.093 0.047 1.123 44.40 1.506 41.563 7.251E-01 0.035 33500.732 TURB. TURB. 0.023 1.387E-02 2.089E-02 0.010
60 59 T-59 373654.634 8499924.945 25.461 66.204 0.048 1.171 44.40 0.301 41.864 7.564E-01 0.007 34945.817 TURB. TURB. 0.023 1.495E-02 4.501E-03 0.002
59 58 T-58 373653.134 8499924.813 25.452 66.625 0.049 1.220 44.40 1.506 43.370 7.878E-01 0.032 36400.090 TURB. TURB. 0.023 1.607E-02 2.420E-02 0.009
58 57 T-57 373652.834 8499924.786 25.450 68.734 0.050 1.270 44.40 0.301 43.671 8.203E-01 0.006 37900.400 TURB. TURB. 0.022 1.726E-02 5.200E-03 0.002
57 56 T-56 373651.334 8499924.654 25.440 69.157 0.051 1.321 44.40 1.506 45.177 8.530E-01 0.029 39409.943 TURB. TURB. 0.022 1.850E-02 2.786E-02 0.010
56 55 T-55 373651.034 8499924.628 25.438 71.266 0.052 1.373 44.40 0.301 45.478 8.867E-01 0.006 40965.522 TURB. TURB. 0.022 1.982E-02 5.968E-03 0.002
55 54 T-54 373649.534 8499924.496 25.429 71.688 0.052 1.425 44.40 1.506 46.984 9.205E-01 0.027 42530.312 TURB. TURB. 0.022 2.118E-02 3.190E-02 0.009
54 53 T-53 373649.234 8499924.469 25.427 73.797 0.054 1.479 44.40 0.301 47.285 9.554E-01 0.005 44141.138 TURB. TURB. 0.022 2.263E-02 6.817E-03 0.002
53 52 T-52 373647.734 8499924.337 25.417 74.221 0.054 1.534 44.40 1.506 48.791 9.905E-01 0.025 45761.197 TURB. TURB. 0.021 2.413E-02 3.633E-02 0.010
52 51 T-51 373647.434 8499924.311 25.415 76.330 0.056 1.589 44.40 0.301 49.092 1.027E+00 0.005 47427.292 TURB. TURB. 0.021 2.571E-02 7.743E-03 0.002
51 50 T-50 373645.934 8499924.178 25.406 76.751 0.056 1.646 44.40 1.506 50.598 1.063E+00 0.024 49102.576 TURB. TURB. 0.021 2.735E-02 4.119E-02 0.009
50 49 T-49 373645.634 8499924.152 25.404 78.740 0.058 1.703 44.40 0.301 50.899 1.100E+00 0.005 50821.277 TURB. TURB. 0.021 2.908E-02 8.758E-03 0.002
49 48 T-48 373644.134 8499924.020 25.394 79.283 0.058 1.761 44.40 1.506 52.405 1.137E+00 0.022 52551.831 TURB. TURB. 0.021 3.087E-02 4.649E-02 0.010
48 47 T-47 373643.834 8499923.993 25.391 81.392 0.060 1.821 44.40 0.301 52.706 1.176E+00 0.004 54328.420 TURB. TURB. 0.021 3.276E-02 9.867E-03 0.003
47 46 T-46 373642.334 8499923.861 25.381 81.815 0.060 1.880 44.40 1.506 54.212 1.215E+00 0.021 56114.242 TURB. TURB. 0.020 3.470E-02 5.226E-02 0.010
46 45 T-45 373642.034 8499923.835 25.379 83.924 0.061 1.942 44.40 0.301 54.513 1.254E+00 0.004 57946.100 TURB. TURB. 0.020 3.675E-02 1.107E-02 0.002
45 44 T-44 373640.534 8499923.703 25.368 84.346 0.062 2.004 44.40 1.506 56.019 1.294E+00 0.019 59787.170 TURB. TURB. 0.020 3.886E-02 5.852E-02 0.011
44 43 T-43 373640.234 8499923.676 25.366 86.455 0.063 2.067 44.40 0.301 56.320 1.335E+00 0.004 61674.275 TURB. TURB. 0.020 4.108E-02 1.237E-02 0.002
43 42 T-42 373638.734 8499923.544 25.356 86.877 0.064 2.130 59.80 1.506 57.826 7.585E-01 0.033 47199.570 TURB. TURB. 0.021 1.042E-02 1.569E-02 0.010
42 41 T-41 373638.434 8499923.518 25.354 88.987 0.065 2.195 59.80 0.301 58.127 7.817E-01 0.006 48641.734 TURB. TURB. 0.021 1.099E-02 3.310E-03 0.002
41 40 T-40 373636.934 8499923.386 25.343 89.408 0.065 2.261 59.80 1.506 59.633 8.050E-01 0.031 50090.721 TURB. TURB. 0.021 1.158E-02 1.744E-02 0.011
40 39 T-39 373636.634 8499923.359 25.341 90.001 0.066 2.327 59.80 0.301 59.934 8.284E-01 0.006 51549.318 TURB. TURB. 0.021 1.219E-02 3.672E-03 0.002
39 38 T-38 373635.134 8499923.227 25.332 90.001 0.066 2.393 59.80 1.506 61.440 8.518E-01 0.029 53007.915 TURB. TURB. 0.021 1.281E-02 1.929E-02 0.009
38 37 T-37 373634.834 8499923.201 25.330 90.001 0.066 2.458 59.80 0.301 61.741 8.753E-01 0.006 54466.511 TURB. TURB. 0.021 1.345E-02 4.049E-03 0.002
37 36 T-36 373633.334 8499923.068 25.321 90.001 0.066 2.524 59.80 1.506 63.247 8.987E-01 0.028 55925.106 TURB. TURB. 0.020 1.410E-02 2.123E-02 0.009
36 35 T-35 373633.034 8499923.042 25.320 90.002 0.066 2.590 59.80 0.301 63.548 9.222E-01 0.005 57383.717 TURB. TURB. 0.020 1.476E-02 4.444E-03 0.001
35 34 T-34 373631.534 8499922.910 25.311 90.001 0.066 2.656 59.80 1.506 65.054 9.456E-01 0.027 58842.310 TURB. TURB. 0.020 1.543E-02 2.324E-02 0.009
34 33 T-33 373631.234 8499922.883 25.309 90.001 0.066 2.722 59.80 0.301 65.355 9.690E-01 0.005 60300.903 TURB. TURB. 0.020 1.612E-02 4.857E-03 0.002
33 32 T-32 373629.734 8499922.751 25.300 90.002 0.066 2.788 59.80 1.506 66.861 9.925E-01 0.025 61759.511 TURB. TURB. 0.020 1.683E-02 2.534E-02 0.009
32 31 T-31 373629.434 8499922.725 25.299 90.001 0.066 2.853 59.80 0.301 67.162 1.016E+00 0.005 63218.104 TURB. TURB. 0.020 1.754E-02 5.282E-03 0.001
31 30 T-30 373627.934 8499922.593 25.289 90.001 0.066 2.919 59.80 1.506 68.668 1.039E+00 0.024 64676.696 TURB. TURB. 0.020 1.827E-02 2.751E-02 0.010
30 29 T-29 373627.634 8499922.566 25.287 90.001 0.066 2.985 59.80 0.301 68.969 1.063E+00 0.005 66135.288 TURB. TURB. 0.020 1.901E-02 5.728E-03 0.002
29 28 T-28 373626.134 8499922.434 25.277 90.001 0.066 3.051 59.80 1.506 70.475 1.086E+00 0.023 67593.880 TURB. TURB. 0.020 1.977E-02 2.977E-02 0.010
28 27 T-27 373625.834 8499922.408 25.275 90.001 0.066 3.117 59.80 0.301 70.776 1.110E+00 0.005 69052.472 TURB. TURB. 0.020 2.054E-02 6.185E-03 0.002
27 26 T-26 373624.334 8499922.275 25.265 90.001 0.066 3.183 59.80 1.506 72.282 1.133E+00 0.022 70511.064 TURB. TURB. 0.019 2.132E-02 3.211E-02 0.010
26 25 T-25 373624.034 8499922.249 25.263 90.002 0.066 3.248 59.80 0.301 72.583 1.157E+00 0.004 71969.673 TURB. TURB. 0.019 2.212E-02 6.660E-03 0.002
25 24 T-24 373622.534 8499922.117 25.253 90.001 0.066 3.314 59.80 1.506 74.089 1.180E+00 0.021 73428.265 TURB. TURB. 0.019 2.293E-02 3.452E-02 0.010
24 23 T-23 373622.234 8499922.090 25.251 90.001 0.066 3.380 59.80 0.301 74.390 1.203E+00 0.004 74886.858 TURB. TURB. 0.019 2.375E-02 7.153E-03 0.002
23 22 T-22 373620.734 8499921.958 25.242 90.002 0.066 3.446 59.80 1.506 75.896 1.227E+00 0.020 76345.468 TURB. TURB. 0.019 2.458E-02 3.702E-02 0.009
22 21 T-21 373620.434 8499921.932 25.240 90.002 0.066 3.512 59.80 0.301 76.197 1.250E+00 0.004 77804.077 TURB. TURB. 0.019 2.543E-02 7.658E-03 0.002
21 20 T-20 373618.934 8499921.800 25.230 90.001 0.066 3.578 59.80 1.506 77.703 1.274E+00 0.020 79262.670 TURB. TURB. 0.019 2.629E-02 3.959E-02 0.010
20 19 T-19 373618.634 8499921.773 25.228 90.001 0.066 3.643 59.80 0.301 78.004 1.297E+00 0.004 80721.264 TURB. TURB. 0.019 2.716E-02 8.182E-03 0.002
19 18 T-18 373617.134 8499921.641 25.218 90.002 0.066 3.709 59.80 1.506 79.510 1.321E+00 0.019 82179.874 TURB. TURB. 0.019 2.805E-02 4.224E-02 0.010
18 17 T-17 373616.834 8499921.615 25.216 90.001 0.066 3.775 59.80 0.301 79.811 1.344E+00 0.004 83638.468 TURB. TURB. 0.019 2.895E-02 8.717E-03 0.002
17 16 T-16 373615.334 8499921.482 25.207 90.001 0.066 3.841 71.20 1.506 81.317 9.647E-01 0.026 71471.971 TURB. TURB. 0.019 1.293E-02 1.947E-02 0.009
16 15 T-15 373615.034 8499921.456 25.205 90.002 0.066 3.907 71.20 0.301 81.618 9.812E-01 0.005 72697.040 TURB. TURB. 0.019 1.333E-02 4.014E-03 0.002
15 14 T-14 373613.534 8499921.324 25.195 90.001 0.066 3.973 71.20 1.506 83.124 9.977E-01 0.025 73922.095 TURB. TURB. 0.019 1.373E-02 2.068E-02 0.010
14 13 T-13 373613.234 8499921.297 25.193 90.001 0.066 4.038 71.20 0.301 83.425 1.014E+00 0.005 75147.151 TURB. TURB. 0.019 1.414E-02 4.260E-03 0.002
13 12 T-12 373611.734 8499921.165 25.182 90.002 0.066 4.104 71.20 1.506 84.931 1.031E+00 0.024 76372.220 TURB. TURB. 0.019 1.456E-02 2.192E-02 0.011
12 11 T-11 373611.434 8499921.139 25.180 90.002 0.066 4.170 71.20 0.301 85.232 1.047E+00 0.005 77597.289 TURB. TURB. 0.019 1.498E-02 4.511E-03 0.002
11 10 T-10 373609.934 8499921.007 25.169 90.001 0.066 4.236 71.20 1.506 86.738 1.064E+00 0.024 78822.345 TURB. TURB. 0.019 1.541E-02 2.320E-02 0.011
10 9 T-9 373609.634 8499920.980 25.167 90.001 0.066 4.302 71.20 0.301 87.039 1.080E+00 0.005 80047.401 TURB. TURB. 0.019 1.584E-02 4.771E-03 0.002
9 8 T-8 373608.134 8499920.848 25.158 90.002 0.066 4.368 71.20 1.506 88.545 1.097E+00 0.023 81272.471 TURB. TURB. 0.019 1.627E-02 2.451E-02 0.009
8 7 T-7 373607.834 8499920.822 25.156 90.001 0.066 4.433 71.20 0.301 88.846 1.113E+00 0.005 82497.527 TURB. TURB. 0.019 1.672E-02 5.034E-03 0.002
7 6 T-6 373606.334 8499920.690 25.147 90.001 0.066 4.499 71.20 1.506 90.352 1.130E+00 0.022 83722.584 TURB. TURB. 0.019 1.716E-02 2.585E-02 0.009
6 5 T-5 373606.034 8499920.663 25.145 90.001 0.066 4.565 71.20 0.301 90.653 1.147E+00 0.004 84947.640 TURB. TURB. 0.019 1.762E-02 5.307E-03 0.002
5 4 T-4 373604.534 8499920.531 25.135 90.001 0.066 4.631 71.20 1.506 92.159 1.163E+00 0.022 86172.697 TURB. TURB. 0.019 1.807E-02 2.722E-02 0.010
4 3 T-3 373604.234 8499920.505 25.132 90.001 0.066 4.697 71.20 0.301 92.460 1.180E+00 0.004 87397.754 TURB. TURB. 0.019 1.854E-02 5.583E-03 0.003
3 2 T-2 373602.734 8499920.372 25.122 90.001 0.066 4.763 71.20 1.506 93.966 1.196E+00 0.021 88622.811 TURB. TURB. 0.019 1.901E-02 2.862E-02 0.010
2 1 T-1 373602.434 8499920.346 25.119 90.002 0.066 4.828 71.20 0.301 94.267 1.213E+00 0.004 89847.881 TURB. TURB. 0.019 1.948E-02 5.866E-03 0.003
1 V-11 T-0 373601.684 8499920.280 25.114 90.001 0.066 4.894 71.20 0.753 95.020 1.229E+00 0.010 91072.939 TURB. TURB. 0.018 1.996E-02 1.503E-02 0.005














































Sub. Unidad de Riego # 12 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
300 373393.634 8499991.650 24.207 89.999
300 299 T-299 373393.634 8499991.350 24.206 0.790 0.790 16.100 0.300 89.699 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 9.967E-04
299 298 T-298 373393.634 8499991.050 24.205 0.790 1.580 16.100 0.300 89.399 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 9.967E-04
3 2 T-2 373393.634 8499902.250 23.910 0.790 235.420 16.100 0.300 0.599 3.212E-01 0.016 5381.480 TURB.TURB. 0.037 3.598E-03 5.259E-04 9.967E-04
2 1 T-1 373393.634 8499901.950 23.909 0.790 236.210 16.100 0.300 0.299 3.223E-01 0.016 5399.538 TURB.TURB. 0.037 3.619E-03 5.294E-04 9.967E-04
1 L100 T-0 236.210 16.000 0.700 3.263E-01 0.036 5433.286 TURB.TURB. 0.037 8.697E-03 5.428E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
100 373393.634 8499901.950 23.909
100 99 T-99 373393.934 8499901.976 23.910 89.999 0.066 0.066 44.40 0.301 0.301 4.252E-02 0.118 1964.478 LAMI. LAMI. 0.033 6.761E-05 2.036E-05 -0.001
99 98 T-98 373395.434 8499902.108 23.916 90.000 0.066 0.132 44.40 1.506 1.807 8.504E-02 0.295 3928.956 CRIT. TURB. 0.040 3.333E-04 5.019E-04 -0.006
98 97 T-97 373395.734 8499902.135 23.917 90.001 0.066 0.197 44.40 0.301 2.108 1.276E-01 0.039 5893.457 TURB. TURB. 0.036 6.673E-04 2.010E-04 -0.001
97 96 T-96 373397.234 8499902.267 23.923 90.000 0.066 0.263 44.40 1.506 3.614 1.701E-01 0.148 7857.935 TURB. TURB. 0.033 1.096E-03 1.650E-03 -0.006
96 95 T-95 373397.534 8499902.293 23.924 90.000 0.066 0.329 44.40 0.301 3.915 2.126E-01 0.024 9822.414 TURB. TURB. 0.031 1.613E-03 4.856E-04 -0.001
95 94 T-94 373399.034 8499902.425 23.929 90.001 0.066 0.395 44.40 1.506 5.421 2.551E-01 0.098 11786.915 TURB. TURB. 0.030 2.214E-03 3.334E-03 -0.005
94 93 T-93 373399.334 8499902.452 23.931 90.001 0.066 0.461 44.40 0.301 5.722 2.976E-01 0.017 13751.417 TURB. TURB. 0.028 2.897E-03 8.726E-04 -0.002
93 92 T-92 373400.834 8499902.584 23.936 90.000 0.066 0.527 44.40 1.506 7.228 3.402E-01 0.074 15715.896 TURB. TURB. 0.028 3.659E-03 5.509E-03 -0.005
92 91 T-91 373401.134 8499902.610 23.938 90.000 0.066 0.592 44.40 0.301 7.529 3.827E-01 0.013 17680.376 TURB. TURB. 0.027 4.497E-03 1.354E-03 -0.002
91 90 T-90 373402.634 8499902.743 23.951 90.001 0.066 0.658 44.40 1.506 9.035 4.252E-01 0.059 19644.878 TURB. TURB. 0.026 5.411E-03 8.148E-03 -0.013
90 89 T-89 373402.934 8499902.769 23.954 90.000 0.066 0.724 44.40 0.301 9.336 4.677E-01 0.011 21609.358 TURB. TURB. 0.025 6.397E-03 1.927E-03 -0.003
89 88 T-88 373404.434 8499902.901 23.967 90.000 0.066 0.790 44.40 1.506 10.842 5.102E-01 0.049 23573.838 TURB. TURB. 0.025 7.456E-03 1.123E-02 -0.013
88 87 T-87 373404.734 8499902.928 23.970 90.000 0.066 0.856 44.40 0.301 11.143 5.528E-01 0.009 25538.318 TURB. TURB. 0.024 8.586E-03 2.586E-03 -0.003
87 86 T-86 373406.234 8499903.060 23.983 90.000 0.066 0.922 44.40 1.506 12.649 5.953E-01 0.042 27502.798 TURB. TURB. 0.024 9.786E-03 1.474E-02 -0.013
86 85 T-85 373406.534 8499903.086 23.986 90.000 0.066 0.987 44.40 0.301 12.950 6.378E-01 0.008 29467.277 TURB. TURB. 0.024 1.105E-02 3.329E-03 -0.003
85 84 T-84 373408.034 8499903.218 23.999 90.000 0.066 1.053 44.40 1.506 14.456 6.803E-01 0.037 31431.757 TURB. TURB. 0.023 1.239E-02 1.866E-02 -0.013
84 83 T-83 373408.334 8499903.245 24.001 90.001 0.066 1.119 44.40 0.301 14.757 7.228E-01 0.007 33396.258 TURB. TURB. 0.023 1.379E-02 4.155E-03 -0.002
83 82 T-82 373409.834 8499903.377 24.008 90.000 0.066 1.185 44.40 1.506 16.263 7.654E-01 0.033 35360.738 TURB. TURB. 0.023 1.526E-02 2.299E-02 -0.007
82 81 T-81 373410.134 8499903.403 24.010 90.000 0.066 1.251 44.40 0.301 16.564 8.079E-01 0.006 37325.217 TURB. TURB. 0.022 1.680E-02 5.059E-03 -0.002
81 80 T-80 373411.634 8499903.536 24.017 90.001 0.066 1.317 44.40 1.506 18.070 8.504E-01 0.030 39289.719 TURB. TURB. 0.022 1.840E-02 2.771E-02 -0.007
80 79 T-79 373411.934 8499903.562 24.018 90.000 0.066 1.382 44.40 0.301 18.371 8.929E-01 0.006 41254.199 TURB. TURB. 0.022 2.007E-02 6.043E-03 -0.001
79 78 T-78 373413.434 8499903.694 24.025 90.000 0.066 1.448 44.40 1.506 19.877 9.354E-01 0.027 43218.679 TURB. TURB. 0.022 2.180E-02 3.282E-02 -0.007
78 77 T-77 373413.734 8499903.721 24.027 90.000 0.066 1.514 44.40 0.301 20.178 9.780E-01 0.005 45183.160 TURB. TURB. 0.021 2.359E-02 7.105E-03 -0.002
77 76 T-76 373415.234 8499903.853 24.034 90.000 0.066 1.580 44.40 1.506 21.684 1.020E+00 0.025 47147.641 TURB. TURB. 0.021 2.544E-02 3.832E-02 -0.007
76 75 T-75 373415.534 8499903.879 24.035 90.000 0.066 1.646 44.40 0.301 21.985 1.063E+00 0.005 49112.122 TURB. TURB. 0.021 2.736E-02 8.240E-03 -0.001
75 74 T-74 373417.034 8499904.011 24.043 90.000 0.066 1.712 44.40 1.506 23.491 1.106E+00 0.023 51076.603 TURB. TURB. 0.021 2.934E-02 4.419E-02 -0.008
74 73 T-73 373417.334 8499904.038 24.044 90.001 0.066 1.777 44.40 0.301 23.792 1.148E+00 0.004 53041.106 TURB. TURB. 0.021 3.139E-02 9.454E-03 -0.001
73 72 T-72 373418.834 8499904.170 24.051 90.000 0.066 1.843 44.40 1.506 25.298 1.191E+00 0.021 55005.587 TURB. TURB. 0.021 3.349E-02 5.043E-02 -0.007
72 71 T-71 373419.134 8499904.196 24.052 90.000 0.066 1.909 44.40 0.301 25.599 1.233E+00 0.004 56970.069 TURB. TURB. 0.020 3.565E-02 1.074E-02 -0.001
71 70 T-70 373420.634 8499904.328 24.059 90.001 0.066 1.975 44.40 1.506 27.105 1.276E+00 0.020 58934.573 TURB. TURB. 0.020 3.788E-02 5.704E-02 -0.007
70 69 T-69 373420.934 8499904.355 24.060 90.001 0.066 2.041 44.40 0.301 27.406 1.318E+00 0.004 60899.077 TURB. TURB. 0.020 4.016E-02 1.210E-02 -0.001
69 68 T-68 373422.434 8499904.487 24.066 90.000 0.066 2.107 59.80 1.506 28.912 7.501E-01 0.033 46674.616 TURB. TURB. 0.021 1.022E-02 1.538E-02 -0.006
68 67 T-67 373422.734 8499904.514 24.068 90.000 0.066 2.172 59.80 0.301 29.213 7.735E-01 0.006 48133.195 TURB. TURB. 0.021 1.079E-02 3.250E-03 -0.002
67 66 T-66 373424.234 8499904.646 24.073 90.000 0.066 2.238 59.80 1.506 30.719 7.970E-01 0.031 49591.774 TURB. TURB. 0.021 1.138E-02 1.713E-02 -0.005
66 65 T-65 373424.534 8499904.672 24.074 90.000 0.066 2.304 59.80 0.301 31.020 8.204E-01 0.006 51050.354 TURB. TURB. 0.021 1.198E-02 3.608E-03 -0.001
65 64 T-64 373426.034 8499904.804 24.079 90.000 0.066 2.370 59.80 1.506 32.526 8.438E-01 0.030 52508.934 TURB. TURB. 0.021 1.260E-02 1.897E-02 -0.005
64 63 T-63 373426.334 8499904.831 24.080 90.001 0.066 2.436 59.80 0.301 32.827 8.673E-01 0.006 53967.530 TURB. TURB. 0.021 1.323E-02 3.984E-03 -0.001
63 62 T-62 373427.834 8499904.963 24.085 90.000 0.066 2.502 59.80 1.506 34.333 8.907E-01 0.028 55426.110 TURB. TURB. 0.021 1.387E-02 2.089E-02 -0.005
62 61 T-61 373428.134 8499904.989 24.086 90.000 0.066 2.567 59.80 0.301 34.634 9.142E-01 0.005 56884.691 TURB. TURB. 0.020 1.453E-02 4.375E-03 -0.001
61 60 T-60 373429.634 8499905.121 24.091 90.001 0.066 2.633 59.80 1.506 36.140 9.376E-01 0.027 58343.288 TURB. TURB. 0.020 1.520E-02 2.289E-02 -0.005
60 59 T-59 373429.934 8499905.148 24.092 90.001 0.066 2.699 59.80 0.301 36.441 9.610E-01 0.005 59801.885 TURB. TURB. 0.020 1.589E-02 4.785E-03 -0.001
59 58 T-58 373431.434 8499905.280 24.096 90.000 0.066 2.765 59.80 1.506 37.947 9.845E-01 0.025 61260.467 TURB. TURB. 0.020 1.658E-02 2.497E-02 -0.004
58 57 T-57 373431.734 8499905.306 24.097 90.000 0.066 2.831 59.80 0.301 38.248 1.008E+00 0.005 62719.049 TURB. TURB. 0.020 1.730E-02 5.208E-03 -0.001
57 56 T-56 373433.234 8499905.439 24.102 90.001 0.066 2.897 59.80 1.506 39.754 1.031E+00 0.024 64177.647 TURB. TURB. 0.020 1.802E-02 2.714E-02 -0.005
56 55 T-55 373433.534 8499905.465 24.104 90.000 0.066 2.962 59.80 0.301 40.055 1.055E+00 0.005 65636.229 TURB. TURB. 0.020 1.876E-02 5.649E-03 -0.002
55 54 T-54 373435.034 8499905.597 24.114 90.000 0.066 3.028 59.80 1.506 41.561 1.078E+00 0.023 67094.811 TURB. TURB. 0.020 1.951E-02 2.938E-02 -0.010
54 53 T-53 373435.334 8499905.624 24.116 90.000 0.066 3.094 59.80 0.301 41.862 1.102E+00 0.005 68553.394 TURB. TURB. 0.020 2.028E-02 6.107E-03 -0.002
53 52 T-52 373436.834 8499905.756 24.125 90.000 0.066 3.160 59.80 1.506 43.368 1.125E+00 0.022 70011.976 TURB. TURB. 0.020 2.105E-02 3.170E-02 -0.009
52 51 T-51 373437.134 8499905.782 24.127 90.000 0.066 3.226 59.80 0.301 43.669 1.149E+00 0.004 71470.559 TURB. TURB. 0.019 2.184E-02 6.578E-03 -0.002
51 50 T-50 373438.634 8499905.914 24.136 90.000 0.066 3.292 59.80 1.506 45.175 1.172E+00 0.021 72929.141 TURB. TURB. 0.019 2.265E-02 3.410E-02 -0.009
50 49 T-49 373438.934 8499905.941 24.138 90.001 0.066 3.357 59.80 0.301 45.476 1.195E+00 0.004 74387.741 TURB. TURB. 0.019 2.347E-02 7.068E-03 -0.002
49 48 T-48 373440.434 8499906.073 24.147 90.000 0.066 3.423 59.80 1.506 46.982 1.219E+00 0.021 75846.323 TURB. TURB. 0.019 2.430E-02 3.658E-02 -0.009
48 47 T-47 373440.734 8499906.099 24.149 90.000 0.066 3.489 59.80 0.301 47.283 1.242E+00 0.004 77304.906 TURB. TURB. 0.019 2.514E-02 7.570E-03 -0.002
47 46 T-46 373442.234 8499906.232 24.159 90.001 0.066 3.555 59.80 1.506 48.789 1.266E+00 0.020 78763.506 TURB. TURB. 0.019 2.599E-02 3.915E-02 -0.010
46 45 T-45 373442.534 8499906.258 24.160 90.000 0.066 3.621 59.80 0.301 49.090 1.289E+00 0.004 80222.089 TURB. TURB. 0.019 2.686E-02 8.089E-03 -0.001
45 44 T-44 373444.034 8499906.390 24.170 90.000 0.066 3.687 59.80 1.506 50.596 1.313E+00 0.019 81680.672 TURB. TURB. 0.019 2.774E-02 4.178E-02 -0.010
44 43 T-43 373444.334 8499906.417 24.172 90.000 0.066 3.752 59.80 0.301 50.897 1.336E+00 0.004 83139.255 TURB. TURB. 0.019 2.864E-02 8.627E-03 -0.002
43 42 T-42 373445.834 8499906.549 24.181 90.000 0.066 3.818 71.20 1.506 52.403 9.590E-01 0.026 71052.679 TURB. TURB. 0.019 1.280E-02 1.927E-02 -0.009
42 41 T-41 373446.134 8499906.575 24.183 90.000 0.066 3.884 71.20 0.301 52.704 9.755E-01 0.005 72277.725 TURB. TURB. 0.019 1.319E-02 3.973E-03 -0.002
41 40 T-40 373447.634 8499906.707 24.189 90.000 0.066 3.950 71.20 1.506 54.210 9.921E-01 0.025 73502.772 TURB. TURB. 0.019 1.360E-02 2.047E-02 -0.006
40 39 T-39 373447.934 8499906.734 24.192 90.001 0.066 4.016 71.20 0.301 54.511 1.009E+00 0.005 74727.832 TURB. TURB. 0.019 1.400E-02 4.218E-03 -0.003
39 38 T-38 373449.434 8499906.866 24.204 90.000 0.066 4.082 71.20 1.506 56.017 1.025E+00 0.024 75952.878 TURB. TURB. 0.019 1.442E-02 2.171E-02 -0.012
38 37 T-37 373449.734 8499906.892 24.206 90.000 0.066 4.147 71.20 0.301 56.318 1.042E+00 0.005 77177.925 TURB. TURB. 0.019 1.484E-02 4.467E-03 -0.002
37 36 T-36 373451.234 8499907.024 24.217 90.001 0.066 4.213 71.20 1.506 57.824 1.058E+00 0.024 78402.985 TURB. TURB. 0.019 1.526E-02 2.298E-02 -0.011
36 35 T-35 373451.534 8499907.051 24.219 90.001 0.066 4.279 71.20 0.301 58.125 1.075E+00 0.005 79628.045 TURB. TURB. 0.019 1.569E-02 4.726E-03 -0.002
35 34 T-34 373453.034 8499907.183 24.230 90.000 0.066 4.345 71.20 1.506 59.631 1.091E+00 0.023 80853.092 TURB. TURB. 0.019 1.612E-02 2.428E-02 -0.011
34 33 T-33 373453.334 8499907.210 24.232 90.000 0.066 4.411 71.20 0.301 59.932 1.108E+00 0.005 82078.139 TURB. TURB. 0.019 1.656E-02 4.990E-03 -0.002
33 32 T-32 373454.834 8499907.342 24.243 90.000 0.066 4.477 71.20 1.506 61.438 1.124E+00 0.022 83303.185 TURB. TURB. 0.019 1.701E-02 2.561E-02 -0.011
32 31 T-31 373455.134 8499907.368 24.245 90.000 0.066 4.543 71.20 0.301 61.739 1.141E+00 0.004 84528.232 TURB. TURB. 0.019 1.746E-02 5.258E-03 -0.002
31 30 T-30 373456.634 8499907.500 24.255 90.000 0.066 4.608 71.20 1.506 63.245 1.157E+00 0.022 85753.279 TURB. TURB. 0.019 1.792E-02 2.698E-02 -0.010
30 29 T-29 373456.934 8499907.527 24.257 90.001 0.066 4.674 71.20 0.301 63.546 1.174E+00 0.004 86978.339 TURB. TURB. 0.019 1.838E-02 5.536E-03 -0.002
29 28 T-28 373458.434 8499907.659 24.266 90.000 0.066 4.740 71.20 1.506 65.052 1.190E+00 0.021 88203.386 TURB. TURB. 0.019 1.885E-02 2.838E-02 -0.009
28 27 T-27 373458.734 8499907.685 24.268 90.000 0.066 4.806 71.20 0.301 65.353 1.207E+00 0.004 89428.433 TURB. TURB. 0.019 1.932E-02 5.817E-03 -0.002
27 26 T-26 373460.234 8499907.817 24.277 90.001 0.066 4.872 71.20 1.506 66.859 1.224E+00 0.021 90653.493 TURB. TURB. 0.018 1.979E-02 2.981E-02 -0.009
26 25 T-25 373460.534 8499907.844 24.279 90.001 0.066 4.938 71.20 0.301 67.160 1.240E+00 0.004 91878.554 TURB. TURB. 0.018 2.028E-02 6.108E-03 -0.002
25 24 T-24 373462.034 8499907.976 24.288 90.000 0.066 5.003 71.20 1.506 68.666 1.257E+00 0.020 93103.601 TURB. TURB. 0.018 2.077E-02 3.127E-02 -0.009
24 23 T-23 373462.334 8499908.002 24.290 90.000 0.066 5.069 71.20 0.301 68.967 1.273E+00 0.004 94328.648 TURB. TURB. 0.018 2.126E-02 6.401E-03 -0.002
23 22 T-22 373463.834 8499908.135 24.299 90.001 0.066 5.135 71.20 1.506 70.473 1.290E+00 0.019 95553.709 TURB. TURB. 0.018 2.176E-02 3.276E-02 -0.009
22 21 T-21 373464.134 8499908.161 24.300 90.000 0.066 5.201 71.20 0.301 70.774 1.306E+00 0.004 96778.757 TURB. TURB. 0.018 2.226E-02 6.703E-03 -0.001
21 20 T-20 373465.634 8499908.293 24.308 90.000 0.066 5.267 71.20 1.506 72.280 1.323E+00 0.019 98003.804 TURB. TURB. 0.018 2.277E-02 3.428E-02 -0.008
20 19 T-19 373465.934 8499908.320 24.310 90.000 0.066 5.333 71.20 0.301 72.581 1.339E+00 0.004 99228.852 TURB. TURB. 0.018 2.328E-02 7.013E-03 -0.002
19 18 T-18 373467.434 8499908.452 24.318 90.000 0.066 5.398 85.60 1.506 74.087 9.380E-01 0.027 83555.113 TURB. TURB. 0.019 9.833E-03 1.481E-02 -0.008
18 17 T-17 373467.734 8499908.478 24.319 90.000 0.066 5.464 85.60 0.301 74.388 9.495E-01 0.005 84574.078 TURB. TURB. 0.019 1.005E-02 3.026E-03 -0.001
17 16 T-16 373469.234 8499908.610 24.326 90.000 0.066 5.530 85.60 1.506 75.894 9.609E-01 0.026 85593.043 TURB. TURB. 0.019 1.027E-02 1.546E-02 -0.007
16 15 T-15 373469.534 8499908.637 24.327 90.001 0.066 5.596 85.60 0.301 76.195 9.724E-01 0.005 86612.020 TURB. TURB. 0.019 1.049E-02 3.159E-03 -0.001
15 14 T-14 373471.034 8499908.769 24.334 90.000 0.066 5.662 85.60 1.506 77.701 9.838E-01 0.026 87630.985 TURB. TURB. 0.019 1.071E-02 1.613E-02 -0.007
14 13 T-13 373471.334 8499908.795 24.336 90.000 0.066 5.728 85.60 0.301 78.002 9.952E-01 0.005 88649.951 TURB. TURB. 0.019 1.093E-02 3.292E-03 -0.002
13 12 T-12 373472.834 8499908.928 24.343 90.001 0.066 5.793 85.60 1.506 79.508 1.007E+00 0.025 89668.928 TURB. TURB. 0.018 1.116E-02 1.681E-02 -0.007
12 11 T-11 373473.134 8499908.954 24.344 90.000 0.066 5.859 85.60 0.301 79.809 1.018E+00 0.005 90687.894 TURB. TURB. 0.018 1.139E-02 3.429E-03 -0.001
11 10 T-10 373474.634 8499909.086 24.352 90.000 0.066 5.925 85.60 1.506 81.315 1.030E+00 0.024 91706.860 TURB. TURB. 0.018 1.162E-02 1.750E-02 -0.008
10 9 T-9 373474.934 8499909.113 24.355 90.000 0.066 5.991 85.60 0.301 81.616 1.041E+00 0.005 92725.826 TURB. TURB. 0.018 1.185E-02 3.570E-03 -0.003
9 8 T-8 373476.434 8499909.245 24.367 90.000 0.066 6.057 85.60 1.506 83.122 1.052E+00 0.024 93744.793 TURB. TURB. 0.018 1.209E-02 1.820E-02 -0.012
8 7 T-7 373476.734 8499909.271 24.369 90.000 0.066 6.123 85.60 0.301 83.423 1.064E+00 0.005 94763.759 TURB. TURB. 0.018 1.232E-02 3.711E-03 -0.002
7 6 T-6 373478.234 8499909.403 24.381 90.000 0.066 6.188 85.60 1.506 84.929 1.075E+00 0.023 95782.725 TURB. TURB. 0.018 1.256E-02 1.892E-02 -0.012
6 5 T-5 373478.534 8499909.430 24.383 90.001 0.066 6.254 85.60 0.301 85.230 1.087E+00 0.005 96801.702 TURB. TURB. 0.018 1.280E-02 3.856E-03 -0.002
5 4 T-4 373480.034 8499909.562 24.395 90.000 0.066 6.320 85.60 1.506 86.736 1.098E+00 0.023 97820.669 TURB. TURB. 0.018 1.304E-02 1.964E-02 -0.012
4 3 T-3 373480.334 8499909.588 24.397 90.000 0.066 6.386 85.60 0.301 87.037 1.110E+00 0.005 98839.635 TURB. TURB. 0.018 1.329E-02 4.002E-03 -0.002
3 2 T-2 373481.834 8499909.720 24.407 90.001 0.066 6.452 85.60 1.506 88.543 1.121E+00 0.022 99858.612 TURB. TURB. 0.018 1.354E-02 2.038E-02 -0.010
2 1 T-1 373482.134 8499909.747 24.409 90.001 0.066 6.518 85.60 0.301 88.844 1.133E+00 0.004 100877.590 TURB. TURB. 0.018 1.379E-02 4.153E-03 -0.002
1 V-12 T-0 373482.884 8499909.813 24.413 90.000 0.066 6.583 85.60 0.753 89.597 1.144E+00 0.011 101896.556 TURB. TURB. 0.018 1.404E-02 1.057E-02 -0.004


































8.589E-01 2.242  
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
301 373507.334 8500001.966 25.055 90.000
301 300 T-300 373507.334 8500001.666 25.053 0.790 0.790 16.100 0.300 89.700 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.663E-03
300 299 T-299 373507.334 8500001.366 25.052 0.790 1.580 16.100 0.300 89.400 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.663E-03
299 298 T-298 373507.334 8500001.066 25.050 0.790 2.370 16.100 0.300 89.100 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.663E-03
4 3 T-3 373507.334 8499912.567 24.559 0.790 235.420 16.100 0.300 0.600 3.212E-01 0.016 5381.480 TURB.TURB. 0.037 3.598E-03 5.259E-04 1.663E-03
3 2 T-2 373507.334 8499912.267 24.558 0.790 236.210 16.100 0.300 0.300 3.223E-01 0.016 5399.538 TURB.TURB. 0.037 3.619E-03 5.294E-04 1.663E-03
2 1 T-1 373507.334 8499911.967 24.556 0.790 237.000 16.100 0.300 0.000 3.234E-01 0.015 5417.597 TURB.TURB. 0.037 3.640E-03 5.330E-04 1.663E-03
1 L28 T-0 237.000 16.000 0.700 3.274E-01 0.036 5451.457 TURB.TURB. 0.037 8.747E-03 5.464E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
28 373507.334 8499911.967 24.556
28 27 T-27 373507.034 8499911.941 24.553 90.000 0.066 0.066 44.40 0.301 0.301 4.252E-02 0.118 1964.497 LAMI. LAMI. 0.033 6.761E-05 2.036E-05 0.003
27 26 T-26 373505.534 8499911.809 24.543 90.000 0.066 0.132 44.40 1.506 1.807 8.504E-02 0.295 3928.995 CRIT. TURB. 0.040 3.333E-04 5.019E-04 0.010
26 25 T-25 373505.234 8499911.782 24.541 90.000 0.066 0.198 44.40 0.301 2.108 1.276E-01 0.039 5893.492 TURB. TURB. 0.036 6.673E-04 2.010E-04 0.002
25 24 T-24 373503.734 8499911.650 24.530 90.000 0.066 0.263 44.40 1.506 3.614 1.701E-01 0.148 7857.989 TURB. TURB. 0.033 1.096E-03 1.650E-03 0.011
24 23 T-23 373503.434 8499911.624 24.528 90.000 0.066 0.329 44.40 0.301 3.915 2.126E-01 0.024 9822.487 TURB. TURB. 0.031 1.613E-03 4.856E-04 0.002
23 22 T-22 373501.934 8499911.491 24.517 90.000 0.066 0.395 44.40 1.506 5.421 2.551E-01 0.098 11786.984 TURB. TURB. 0.030 2.214E-03 3.334E-03 0.011
22 21 T-21 373501.634 8499911.465 24.515 90.001 0.066 0.461 44.40 0.301 5.722 2.976E-01 0.017 13751.503 TURB. TURB. 0.028 2.897E-03 8.724E-04 0.002
21 20 T-20 373500.134 8499911.333 24.507 90.000 0.066 0.527 44.40 1.506 7.228 3.402E-01 0.074 15716.001 TURB. TURB. 0.028 3.659E-03 5.509E-03 0.008
20 19 T-19 373499.834 8499911.306 24.505 90.000 0.066 0.593 44.40 0.301 7.529 3.827E-01 0.013 17680.498 TURB. TURB. 0.027 4.497E-03 1.355E-03 0.002
19 18 T-18 373498.334 8499911.174 24.498 90.001 0.066 0.658 44.40 1.506 9.035 4.252E-01 0.059 19645.017 TURB. TURB. 0.026 5.411E-03 8.147E-03 0.007
18 17 T-17 373498.034 8499911.148 24.497 90.000 0.066 0.724 44.40 0.301 9.336 4.677E-01 0.011 21609.513 TURB. TURB. 0.025 6.397E-03 1.926E-03 0.001
17 16 T-16 373496.534 8499911.016 24.490 90.000 0.066 0.790 44.40 1.506 10.842 5.102E-01 0.049 23574.009 TURB. TURB. 0.025 7.456E-03 1.123E-02 0.007
16 15 T-15 373496.234 8499910.989 24.489 90.000 0.066 0.856 44.40 0.301 11.143 5.528E-01 0.009 25538.505 TURB. TURB. 0.024 8.586E-03 2.586E-03 0.001
15 14 T-14 373494.734 8499910.857 24.482 90.000 0.066 0.922 44.40 1.506 12.649 5.953E-01 0.042 27503.001 TURB. TURB. 0.024 9.786E-03 1.474E-02 0.007
14 13 T-13 373494.434 8499910.831 24.480 90.000 0.066 0.988 44.40 0.301 12.950 6.378E-01 0.008 29467.496 TURB. TURB. 0.024 1.105E-02 3.329E-03 0.002
13 12 T-12 373492.934 8499910.698 24.473 90.000 0.066 1.053 44.40 1.506 14.456 6.803E-01 0.037 31431.991 TURB. TURB. 0.023 1.239E-02 1.866E-02 0.007
12 11 T-11 373492.634 8499910.672 24.472 90.001 0.066 1.119 44.40 0.301 14.757 7.228E-01 0.007 33396.508 TURB. TURB. 0.023 1.379E-02 4.154E-03 0.001
11 10 T-10 373491.134 8499910.540 24.463 90.000 0.066 1.185 44.40 1.506 16.263 7.654E-01 0.033 35361.003 TURB. TURB. 0.023 1.526E-02 2.299E-02 0.009
10 9 T-9 373490.834 8499910.513 24.461 90.000 0.066 1.251 44.40 0.301 16.564 8.079E-01 0.006 37325.497 TURB. TURB. 0.022 1.680E-02 5.061E-03 0.002
9 8 T-8 373489.334 8499910.381 24.452 90.001 0.066 1.317 44.40 1.506 18.070 8.504E-01 0.030 39290.013 TURB. TURB. 0.022 1.840E-02 2.771E-02 0.009
8 7 T-7 373489.034 8499910.355 24.450 90.001 0.066 1.383 44.40 0.301 18.371 8.929E-01 0.006 41254.530 TURB. TURB. 0.022 2.007E-02 6.043E-03 0.002
7 6 T-6 373487.534 8499910.223 24.441 90.000 0.066 1.448 44.40 1.506 19.877 9.354E-01 0.027 43219.024 TURB. TURB. 0.022 2.180E-02 3.282E-02 0.009
6 5 T-5 373487.234 8499910.196 24.439 90.000 0.066 1.514 44.40 0.301 20.178 9.780E-01 0.005 45183.518 TURB. TURB. 0.021 2.359E-02 7.106E-03 0.002
5 4 T-4 373485.734 8499910.064 24.430 90.001 0.066 1.580 44.40 1.506 21.684 1.020E+00 0.025 47148.034 TURB. TURB. 0.021 2.545E-02 3.832E-02 0.009
4 3 T-3 373485.434 8499910.038 24.429 90.000 0.066 1.646 44.40 0.301 21.985 1.063E+00 0.005 49112.528 TURB. TURB. 0.021 2.736E-02 8.240E-03 0.001
3 2 T-2 373483.934 8499909.906 24.420 90.000 0.066 1.712 44.40 1.506 23.491 1.106E+00 0.023 51077.022 TURB. TURB. 0.021 2.934E-02 4.419E-02 0.009
2 1 T-1 373483.634 8499909.879 24.418 90.000 0.066 1.778 44.40 0.301 23.792 1.148E+00 0.004 53041.515 TURB. TURB. 0.021 3.139E-02 9.454E-03 0.002
1 V-12 T-0 373482.884 8499909.813 24.413 90.000 0.066 1.843 44.40 0.753 24.545 1.191E+00 0.011 55006.009 TURB. TURB. 0.021 3.349E-02 2.521E-02 0.005






























Sub. Unidad de Riego # 13 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
301 373298.234 8499983.543 23.317 90.001
301 300 T-300 373298.234 8499983.243 23.316 0.790 0.790 16.100 0.300 89.701 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.053E-03
300 299 T-299 373298.234 8499982.943 23.315 0.790 1.580 16.100 0.300 89.401 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.053E-03
299 298 T-298 373298.234 8499982.643 23.314 0.790 2.370 16.100 0.300 89.101 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.053E-03
4 3 T-3 373298.234 8499894.144 23.003 0.790 235.420 16.100 0.300 0.601 3.212E-01 0.016 5381.480 TURB.TURB. 0.037 3.598E-03 5.259E-04 1.053E-03
3 2 T-2 373298.234 8499893.844 23.002 0.790 236.210 16.100 0.300 0.301 3.223E-01 0.016 5399.538 TURB.TURB. 0.037 3.619E-03 5.294E-04 1.053E-03
2 1 T-1 373298.234 8499893.544 23.001 0.790 237.000 16.100 0.300 0.001 3.234E-01 0.015 5417.597 TURB.TURB. 0.037 3.640E-03 5.330E-04 1.053E-03
1 L100 T-0 237.000 16.000 0.700 3.274E-01 0.036 5451.457 TURB.TURB. 0.037 8.747E-03 5.464E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 4.107E-01 5.411E-02 3.160E-01
300 373386.734 8499991.042 24.151 89.999
300 299 T-299 373386.734 8499990.742 24.150 0.790 0.790 16.100 0.300 89.699 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 9.400E-04
299 298 T-298 373386.734 8499990.442 24.149 0.790 1.580 16.100 0.300 89.399 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 9.400E-04
298 297 T-297 373386.734 8499990.142 24.148 0.790 2.370 16.100 0.300 89.099 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 9.400E-04
4 3 T-3 373386.734 8499901.942 23.872 0.790 234.630 16.100 0.300 0.899 3.201E-01 0.016 5363.421 TURB.TURB. 0.037 3.578E-03 5.224E-04 9.400E-04
3 2 T-2 373386.734 8499901.642 23.871 0.790 235.420 16.100 0.300 0.599 3.212E-01 0.016 5381.480 TURB.TURB. 0.037 3.598E-03 5.259E-04 9.400E-04
2 1 T-1 373386.734 8499901.342 23.870 0.790 236.210 16.100 0.300 0.299 3.223E-01 0.016 5399.538 TURB.TURB. 0.037 3.619E-03 5.294E-04 9.400E-04
1 L1 T-0 236.210 16.000 0.700 3.263E-01 0.036 5433.286 TURB.TURB. 0.037 8.697E-03 5.428E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 4.070E-01 5.357E-02 2.811E-01
-5.464E-03 3.160E-01 29.178





V-12 Pmáx 11.40 Pmín 9.79
8.589E-01 10.54 7.542E-01 9.79 10.54
P-V 12 11.4
3.767E-01 11.02 9.584E-01 10.06 11.02
∆H 14.15% C.U 95.35%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.706E-01
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
100 373298.234 8499893.544 23.001
100 99 T-99 373298.534 8499893.571 23.005 90.001 0.066 0.066 44.40 0.301 0.301 4.252E-02 0.118 1964.501 LAMI. LAMI. 0.033 6.761E-05 2.037E-05 -0.004
99 98 T-98 373300.034 8499893.703 23.027 90.000 0.066 0.132 44.40 1.506 1.807 8.504E-02 0.295 3928.980 CRIT. TURB. 0.040 3.333E-04 5.020E-04 -0.022
98 97 T-97 373300.334 8499893.730 23.031 90.000 0.066 0.197 44.40 0.301 2.108 1.276E-01 0.039 5893.459 TURB. TURB. 0.036 6.673E-04 2.010E-04 -0.004
97 96 T-96 373301.834 8499893.862 23.053 90.000 0.066 0.263 44.40 1.506 3.614 1.701E-01 0.148 7857.938 TURB. TURB. 0.033 1.096E-03 1.650E-03 -0.022
96 95 T-95 373302.134 8499893.888 23.057 89.999 0.066 0.329 44.40 0.301 3.916 2.126E-01 0.024 9822.416 TURB. TURB. 0.031 1.613E-03 4.857E-04 -0.004
95 94 T-94 373303.634 8499894.020 23.079 89.999 0.066 0.395 44.40 1.506 5.422 2.551E-01 0.098 11786.893 TURB. TURB. 0.030 2.214E-03 3.334E-03 -0.022
94 93 T-93 373303.934 8499894.047 23.083 89.999 0.066 0.461 44.40 0.301 5.723 2.976E-01 0.017 13751.371 TURB. TURB. 0.028 2.897E-03 8.727E-04 -0.004
93 92 T-92 373305.434 8499894.179 23.105 89.999 0.066 0.527 44.40 1.506 7.229 3.402E-01 0.074 15715.848 TURB. TURB. 0.028 3.659E-03 5.510E-03 -0.022
92 91 T-91 373305.734 8499894.205 23.109 89.999 0.066 0.592 44.40 0.301 7.530 3.827E-01 0.013 17680.324 TURB. TURB. 0.027 4.497E-03 1.354E-03 -0.004
91 90 T-90 373307.234 8499894.337 23.131 90.000 0.066 0.658 44.40 1.506 9.036 4.252E-01 0.059 19644.823 TURB. TURB. 0.026 5.411E-03 8.148E-03 -0.022
90 89 T-89 373307.534 8499894.364 23.135 90.000 0.066 0.724 44.40 0.301 9.337 4.677E-01 0.011 21609.321 TURB. TURB. 0.025 6.397E-03 1.927E-03 -0.004
89 88 T-88 373309.034 8499894.496 23.157 89.999 0.066 0.790 44.40 1.506 10.843 5.102E-01 0.049 23573.796 TURB. TURB. 0.025 7.456E-03 1.123E-02 -0.022
88 87 T-87 373309.334 8499894.522 23.162 89.999 0.066 0.856 44.40 0.301 11.144 5.528E-01 0.009 25538.272 TURB. TURB. 0.024 8.586E-03 2.586E-03 -0.005
87 86 T-86 373310.834 8499894.655 23.183 90.000 0.066 0.922 44.40 1.506 12.650 5.953E-01 0.042 27502.769 TURB. TURB. 0.024 9.786E-03 1.474E-02 -0.021
86 85 T-85 373311.134 8499894.681 23.188 90.022 0.066 0.988 44.40 0.301 12.951 6.378E-01 0.008 29467.746 TURB. TURB. 0.024 1.105E-02 3.329E-03 -0.005
85 84 T-84 373312.634 8499894.813 23.210 90.043 0.066 1.053 44.40 1.506 14.457 6.803E-01 0.037 31433.181 TURB. TURB. 0.023 1.239E-02 1.866E-02 -0.022
84 83 T-83 373312.934 8499894.840 23.214 89.999 0.066 1.119 44.40 0.301 14.759 7.229E-01 0.007 33397.655 TURB. TURB. 0.023 1.380E-02 4.156E-03 -0.004
83 82 T-82 373314.434 8499894.972 23.236 89.999 0.066 1.185 44.40 1.506 16.265 7.654E-01 0.033 35362.130 TURB. TURB. 0.023 1.527E-02 2.299E-02 -0.022
82 81 T-81 373314.734 8499894.998 23.240 89.999 0.066 1.251 44.40 0.301 16.566 8.079E-01 0.006 37326.603 TURB. TURB. 0.022 1.680E-02 5.060E-03 -0.004
81 80 T-80 373316.234 8499895.130 23.262 89.999 0.066 1.317 44.40 1.506 18.072 8.504E-01 0.030 39291.077 TURB. TURB. 0.022 1.840E-02 2.771E-02 -0.022
80 79 T-79 373316.534 8499895.157 23.267 90.000 0.066 1.383 44.40 0.301 18.373 8.929E-01 0.006 41255.572 TURB. TURB. 0.022 2.007E-02 6.046E-03 -0.005
79 78 T-78 373318.034 8499895.289 23.289 89.999 0.066 1.448 44.40 1.506 19.879 9.355E-01 0.027 43220.046 TURB. TURB. 0.022 2.180E-02 3.283E-02 -0.022
78 77 T-77 373318.334 8499895.315 23.293 89.999 0.066 1.514 44.40 0.301 20.180 9.780E-01 0.005 45184.518 TURB. TURB. 0.021 2.359E-02 7.104E-03 -0.004
77 76 T-76 373319.834 8499895.448 23.315 90.000 0.066 1.580 44.40 1.506 21.686 1.021E+00 0.025 47149.013 TURB. TURB. 0.021 2.545E-02 3.832E-02 -0.022
76 75 T-75 373320.134 8499895.474 23.319 89.999 0.066 1.646 44.40 0.301 21.987 1.063E+00 0.005 49113.485 TURB. TURB. 0.021 2.736E-02 8.241E-03 -0.004
75 74 T-74 373321.634 8499895.606 23.341 89.999 0.066 1.712 44.40 1.506 23.493 1.106E+00 0.023 51077.958 TURB. TURB. 0.021 2.934E-02 4.419E-02 -0.022
74 73 T-73 373321.934 8499895.633 23.346 89.999 0.066 1.778 44.40 0.301 23.794 1.148E+00 0.004 53042.430 TURB. TURB. 0.021 3.139E-02 9.455E-03 -0.005
73 72 T-72 373323.434 8499895.765 23.367 89.999 0.066 1.843 44.40 1.506 25.300 1.191E+00 0.021 55006.902 TURB. TURB. 0.021 3.349E-02 5.043E-02 -0.021
72 71 T-71 373323.734 8499895.791 23.372 89.999 0.066 1.909 44.40 0.301 25.602 1.233E+00 0.004 56971.373 TURB. TURB. 0.020 3.565E-02 1.074E-02 -0.005
71 70 T-70 373325.234 8499895.923 23.394 89.999 0.066 1.975 44.40 1.506 27.107 1.276E+00 0.020 58935.845 TURB. TURB. 0.020 3.788E-02 5.704E-02 -0.022
70 69 T-69 373325.534 8499895.950 23.398 90.000 0.066 2.041 44.40 0.301 27.409 1.318E+00 0.004 60900.338 TURB. TURB. 0.020 4.016E-02 1.210E-02 -0.004
69 68 T-68 373327.034 8499896.082 23.414 89.999 0.066 2.107 59.80 1.506 28.915 7.501E-01 0.033 46675.543 TURB. TURB. 0.021 1.022E-02 1.538E-02 -0.016
68 67 T-67 373327.334 8499896.108 23.417 89.999 0.066 2.173 59.80 0.301 29.216 7.735E-01 0.006 48134.114 TURB. TURB. 0.021 1.079E-02 3.249E-03 -0.003
67 66 T-66 373328.834 8499896.240 23.431 90.000 0.066 2.238 59.80 1.506 30.722 7.970E-01 0.031 49592.701 TURB. TURB. 0.021 1.138E-02 1.714E-02 -0.014
66 65 T-65 373329.134 8499896.267 23.434 90.074 0.066 2.304 59.80 0.301 31.023 8.204E-01 0.006 51052.487 TURB. TURB. 0.021 1.198E-02 3.609E-03 -0.003
65 64 T-64 373330.634 8499896.399 23.448 89.999 0.066 2.370 59.80 1.506 32.529 8.439E-01 0.030 52511.057 TURB. TURB. 0.021 1.260E-02 1.897E-02 -0.014
64 63 T-63 373330.934 8499896.426 23.451 89.999 0.066 2.436 59.80 0.301 32.830 8.673E-01 0.006 53969.627 TURB. TURB. 0.021 1.323E-02 3.985E-03 -0.003
63 62 T-62 373332.434 8499896.558 23.465 89.999 0.066 2.502 59.80 1.506 34.336 8.907E-01 0.028 55428.198 TURB. TURB. 0.021 1.387E-02 2.089E-02 -0.014
62 61 T-61 373332.734 8499896.584 23.468 89.999 0.066 2.568 59.80 0.301 34.637 9.142E-01 0.005 56886.768 TURB. TURB. 0.020 1.453E-02 4.376E-03 -0.003
61 60 T-60 373334.234 8499896.716 23.482 89.999 0.066 2.633 59.80 1.506 36.143 9.376E-01 0.027 58345.339 TURB. TURB. 0.020 1.520E-02 2.289E-02 -0.014
60 59 T-59 373334.534 8499896.743 23.485 90.000 0.066 2.699 59.80 0.301 36.444 9.611E-01 0.005 59803.926 TURB. TURB. 0.020 1.589E-02 4.786E-03 -0.003
59 58 T-58 373336.034 8499896.875 23.500 89.999 0.066 2.765 59.80 1.506 37.950 9.845E-01 0.025 61262.496 TURB. TURB. 0.020 1.658E-02 2.497E-02 -0.015
58 57 T-57 373336.334 8499896.901 23.502 89.999 0.066 2.831 59.80 0.301 38.251 1.008E+00 0.005 62721.067 TURB. TURB. 0.020 1.730E-02 5.209E-03 -0.002
57 56 T-56 373337.834 8499897.033 23.517 90.000 0.066 2.897 59.80 1.506 39.757 1.031E+00 0.024 64179.653 TURB. TURB. 0.020 1.802E-02 2.714E-02 -0.015
56 55 T-55 373338.134 8499897.060 23.520 90.000 0.066 2.963 59.80 0.301 40.058 1.055E+00 0.005 65638.240 TURB. TURB. 0.020 1.876E-02 5.651E-03 -0.003
55 54 T-54 373339.634 8499897.192 23.534 89.999 0.066 3.028 59.80 1.506 41.564 1.078E+00 0.023 67096.811 TURB. TURB. 0.020 1.951E-02 2.938E-02 -0.014
54 53 T-53 373339.934 8499897.218 23.537 89.999 0.066 3.094 59.80 0.301 41.865 1.102E+00 0.005 68555.381 TURB. TURB. 0.020 2.028E-02 6.106E-03 -0.003
53 52 T-52 373341.434 8499897.351 23.551 90.000 0.066 3.160 59.80 1.506 43.371 1.125E+00 0.022 70013.968 TURB. TURB. 0.020 2.105E-02 3.171E-02 -0.014
52 51 T-51 373341.734 8499897.377 23.554 89.999 0.066 3.226 59.80 0.301 43.672 1.149E+00 0.004 71472.538 TURB. TURB. 0.019 2.185E-02 6.578E-03 -0.003
51 50 T-50 373343.234 8499897.509 23.567 89.999 0.066 3.292 59.80 1.506 45.178 1.172E+00 0.021 72931.109 TURB. TURB. 0.019 2.265E-02 3.411E-02 -0.013
50 49 T-49 373343.534 8499897.536 23.570 89.999 0.066 3.358 59.80 0.301 45.479 1.195E+00 0.004 74389.679 TURB. TURB. 0.019 2.347E-02 7.069E-03 -0.003
49 48 T-48 373345.034 8499897.668 23.582 89.999 0.066 3.423 59.80 1.506 46.985 1.219E+00 0.021 75848.250 TURB. TURB. 0.019 2.430E-02 3.659E-02 -0.012
48 47 T-47 373345.334 8499897.694 23.585 89.999 0.066 3.489 59.80 0.301 47.286 1.242E+00 0.004 77306.821 TURB. TURB. 0.019 2.514E-02 7.571E-03 -0.003
47 46 T-46 373346.834 8499897.826 23.600 89.999 0.066 3.555 59.80 1.506 48.792 1.266E+00 0.020 78765.391 TURB. TURB. 0.019 2.600E-02 3.915E-02 -0.015
46 45 T-45 373347.134 8499897.853 23.602 90.000 0.066 3.621 59.80 0.301 49.093 1.289E+00 0.004 80223.978 TURB. TURB. 0.019 2.686E-02 8.092E-03 -0.002
45 44 T-44 373348.634 8499897.985 23.613 89.999 0.066 3.687 59.80 1.506 50.599 1.313E+00 0.019 81682.549 TURB. TURB. 0.019 2.775E-02 4.178E-02 -0.011
44 43 T-43 373348.934 8499898.011 23.615 89.918 0.066 3.753 59.80 0.301 50.900 1.336E+00 0.004 83139.807 TURB. TURB. 0.019 2.864E-02 8.624E-03 -0.002
43 42 T-42 373350.434 8499898.144 23.625 90.000 0.066 3.818 71.20 1.506 52.406 9.590E-01 0.026 71053.145 TURB. TURB. 0.019 1.280E-02 1.927E-02 -0.010
42 41 T-41 373350.734 8499898.170 23.627 89.999 0.066 3.884 71.20 0.301 52.707 9.756E-01 0.005 72278.181 TURB. TURB. 0.019 1.319E-02 3.973E-03 -0.002
41 40 T-40 373352.234 8499898.302 23.638 89.999 0.066 3.950 71.20 1.506 54.213 9.921E-01 0.025 73503.217 TURB. TURB. 0.019 1.360E-02 2.047E-02 -0.011
40 39 T-39 373352.534 8499898.329 23.640 89.999 0.066 4.016 71.20 0.301 54.514 1.009E+00 0.005 74728.253 TURB. TURB. 0.019 1.400E-02 4.218E-03 -0.002
39 38 T-38 373354.034 8499898.461 23.650 89.999 0.066 4.082 71.20 1.506 56.020 1.025E+00 0.024 75953.289 TURB. TURB. 0.019 1.442E-02 2.171E-02 -0.010
38 37 T-37 373354.334 8499898.487 23.653 89.999 0.066 4.148 71.20 0.301 56.321 1.042E+00 0.005 77178.325 TURB. TURB. 0.019 1.484E-02 4.468E-03 -0.003
37 36 T-36 373355.834 8499898.619 23.663 89.999 0.066 4.213 71.20 1.506 57.827 1.058E+00 0.024 78403.361 TURB. TURB. 0.019 1.526E-02 2.298E-02 -0.010
36 35 T-35 373356.134 8499898.646 23.665 90.000 0.066 4.279 71.20 0.301 58.128 1.075E+00 0.005 79628.410 TURB. TURB. 0.019 1.569E-02 4.726E-03 -0.002
35 34 T-34 373357.634 8499898.778 23.675 89.999 0.066 4.345 71.20 1.506 59.634 1.091E+00 0.023 80853.447 TURB. TURB. 0.019 1.612E-02 2.428E-02 -0.010
34 33 T-33 373357.934 8499898.804 23.678 89.999 0.066 4.411 71.20 0.301 59.935 1.108E+00 0.005 82078.483 TURB. TURB. 0.019 1.656E-02 4.988E-03 -0.003
33 32 T-32 373359.434 8499898.936 23.688 90.000 0.066 4.477 71.20 1.506 61.441 1.124E+00 0.022 83303.533 TURB. TURB. 0.019 1.701E-02 2.561E-02 -0.010
32 31 T-31 373359.734 8499898.963 23.690 90.000 0.066 4.543 71.20 0.301 61.742 1.141E+00 0.004 84528.583 TURB. TURB. 0.019 1.746E-02 5.260E-03 -0.002
31 30 T-30 373361.234 8499899.095 23.700 89.999 0.066 4.608 71.20 1.506 63.248 1.157E+00 0.022 85753.619 TURB. TURB. 0.019 1.792E-02 2.698E-02 -0.010
30 29 T-29 373361.534 8499899.122 23.701 89.999 0.066 4.674 71.20 0.301 63.550 1.174E+00 0.004 86978.656 TURB. TURB. 0.019 1.838E-02 5.536E-03 -0.001
29 28 T-28 373363.034 8499899.254 23.711 89.999 0.066 4.740 71.20 1.506 65.055 1.191E+00 0.021 88203.693 TURB. TURB. 0.019 1.885E-02 2.838E-02 -0.010
28 27 T-27 373363.334 8499899.280 23.713 89.999 0.066 4.806 71.20 0.301 65.356 1.207E+00 0.004 89428.730 TURB. TURB. 0.019 1.932E-02 5.817E-03 -0.002
27 26 T-26 373364.834 8499899.412 23.723 89.999 0.066 4.872 71.20 1.506 66.862 1.224E+00 0.021 90653.767 TURB. TURB. 0.018 1.980E-02 2.981E-02 -0.010
26 25 T-25 373365.134 8499899.439 23.725 90.000 0.066 4.938 71.20 0.301 67.164 1.240E+00 0.004 91878.817 TURB. TURB. 0.018 2.028E-02 6.108E-03 -0.002
25 24 T-24 373366.634 8499899.571 23.732 89.999 0.066 5.003 71.20 1.506 68.669 1.257E+00 0.020 93103.854 TURB. TURB. 0.018 2.077E-02 3.127E-02 -0.007
24 23 T-23 373366.934 8499899.597 23.733 89.999 0.066 5.069 71.20 0.301 68.970 1.273E+00 0.004 94328.892 TURB. TURB. 0.018 2.126E-02 6.401E-03 -0.001
23 22 T-22 373368.434 8499899.729 23.740 90.000 0.066 5.135 71.20 1.506 70.476 1.290E+00 0.019 95553.943 TURB. TURB. 0.018 2.176E-02 3.276E-02 -0.007
22 21 T-21 373368.734 8499899.756 23.741 90.000 0.066 5.201 71.20 0.301 70.777 1.306E+00 0.004 96778.994 TURB. TURB. 0.018 2.226E-02 6.705E-03 -0.001
21 20 T-20 373370.234 8499899.888 23.748 89.999 0.066 5.267 71.20 1.506 72.283 1.323E+00 0.019 98004.032 TURB. TURB. 0.018 2.277E-02 3.428E-02 -0.007
20 19 T-19 373370.534 8499899.914 23.750 89.999 0.066 5.333 71.20 0.301 72.584 1.339E+00 0.004 99229.070 TURB. TURB. 0.018 2.328E-02 7.011E-03 -0.002
19 18 T-18 373372.034 8499900.047 23.762 90.078 0.066 5.398 85.60 1.506 74.090 9.381E-01 0.027 83556.180 TURB. TURB. 0.019 9.833E-03 1.481E-02 -0.012
18 17 T-17 373372.334 8499900.073 23.765 89.999 0.066 5.464 85.60 0.301 74.391 9.495E-01 0.005 84575.137 TURB. TURB. 0.019 1.005E-02 3.026E-03 -0.003
17 16 T-16 373373.834 8499900.205 23.781 89.999 0.066 5.530 85.60 1.506 75.897 9.609E-01 0.026 85594.094 TURB. TURB. 0.019 1.027E-02 1.546E-02 -0.016
16 15 T-15 373374.134 8499900.232 23.784 89.999 0.066 5.596 85.60 0.301 76.199 9.724E-01 0.005 86613.051 TURB. TURB. 0.019 1.049E-02 3.159E-03 -0.003
15 14 T-14 373375.634 8499900.364 23.800 89.999 0.066 5.662 85.60 1.506 77.704 9.838E-01 0.026 87632.008 TURB. TURB. 0.019 1.071E-02 1.613E-02 -0.016
14 13 T-13 373375.934 8499900.390 23.802 89.999 0.066 5.728 85.60 0.301 78.006 9.953E-01 0.005 88650.965 TURB. TURB. 0.019 1.093E-02 3.292E-03 -0.002
13 12 T-12 373377.434 8499900.522 23.811 90.182 0.066 5.794 85.60 1.506 79.511 1.007E+00 0.025 89671.994 TURB. TURB. 0.018 1.116E-02 1.681E-02 -0.009
12 11 T-11 373377.734 8499900.549 23.813 90.000 0.066 5.859 85.60 0.301 79.813 1.018E+00 0.005 90690.962 TURB. TURB. 0.018 1.139E-02 3.431E-03 -0.002
11 10 T-10 373379.234 8499900.681 23.822 89.999 0.066 5.925 85.60 1.506 81.318 1.030E+00 0.024 91709.919 TURB. TURB. 0.018 1.162E-02 1.750E-02 -0.009
10 9 T-9 373379.534 8499900.707 23.824 89.999 0.066 5.991 85.60 0.301 81.620 1.041E+00 0.005 92728.876 TURB. TURB. 0.018 1.185E-02 3.569E-03 -0.002
9 8 T-8 373381.034 8499900.840 23.834 90.000 0.066 6.057 85.60 1.506 83.126 1.052E+00 0.024 93747.845 TURB. TURB. 0.018 1.209E-02 1.820E-02 -0.010
8 7 T-7 373381.334 8499900.866 23.836 89.999 0.066 6.123 85.60 0.301 83.427 1.064E+00 0.005 94766.802 TURB. TURB. 0.018 1.232E-02 3.711E-03 -0.002
7 6 T-6 373382.834 8499900.998 23.845 89.999 0.066 6.189 85.60 1.506 84.932 1.075E+00 0.023 95785.759 TURB. TURB. 0.018 1.256E-02 1.892E-02 -0.009
6 5 T-5 373383.134 8499901.025 23.847 89.999 0.066 6.254 85.60 0.301 85.234 1.087E+00 0.005 96804.717 TURB. TURB. 0.018 1.280E-02 3.856E-03 -0.002
5 4 T-4 373384.634 8499901.157 23.856 89.999 0.066 6.320 85.60 1.506 86.740 1.098E+00 0.023 97823.674 TURB. TURB. 0.018 1.305E-02 1.964E-02 -0.009
4 3 T-3 373384.934 8499901.183 23.858 89.999 0.066 6.386 85.60 0.301 87.041 1.110E+00 0.005 98842.632 TURB. TURB. 0.018 1.329E-02 4.002E-03 -0.002
3 2 T-2 373386.434 8499901.315 23.868 89.999 0.066 6.452 85.60 1.506 88.546 1.121E+00 0.022 99861.589 TURB. TURB. 0.018 1.354E-02 2.039E-02 -0.010
2 1 T-1 373386.734 8499901.342 23.870 90.000 0.066 6.518 85.60 0.301 88.848 1.133E+00 0.004 100880.558 TURB. TURB. 0.018 1.379E-02 4.153E-03 -0.002
1 V-13 T-0 373387.484 8499901.408 23.874 89.999 0.066 6.584 85.60 0.753 89.601 1.144E+00 0.0 0.011 101899.516 TURB. TURB. 0.018 1.404E-02 1.057E-02 0.0 -0.004 0.0
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Sub. Unidad de Riego # 14 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
301 373206.434 8499975.454 22.584 90.002
301 300 T-300 373206.434 8499975.154 22.582 0.790 0.790 16.100 0.300 89.702 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 2.100E-03
300 299 T-299 373206.434 8499974.854 22.580 0.790 1.580 16.100 0.300 89.402 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 2.100E-03
299 298 T-298 373206.434 8499974.554 22.578 0.790 2.370 16.100 0.300 89.102 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 2.100E-03
4 3 T-3 373206.434 8499886.056 21.958 0.790 235.420 16.100 0.300 0.602 3.212E-01 0.016 5381.480 TURB.TURB. 0.037 3.598E-03 5.259E-04 2.100E-03
3 2 T-2 373206.434 8499885.756 21.956 0.790 236.210 16.100 0.300 0.302 3.223E-01 0.016 5399.538 TURB.TURB. 0.037 3.619E-03 5.294E-04 2.100E-03
2 1 T-1 373206.434 8499885.456 21.954 0.790 237.000 16.100 0.300 0.002 3.234E-01 0.015 5417.597 TURB.TURB. 0.037 3.640E-03 5.330E-04 2.100E-03
1 L102 T-0 237.000 16.000 0.700 3.274E-01 0.036 5451.457 TURB.TURB. 0.037 8.747E-03 5.464E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 4.107E-01 5.411E-02 6.300E-01
301 373296.734 8499983.411 23.302 90.001
301 300 T-300 373296.734 8499983.111 23.301 0.790 0.790 16.100 0.300 89.701 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.077E-03
300 299 T-299 373296.734 8499982.811 23.300 0.790 1.580 16.100 0.300 89.401 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.077E-03
299 298 T-298 373296.734 8499982.511 23.299 0.790 2.370 16.100 0.300 89.101 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.077E-03
4 3 T-3 373296.734 8499894.012 22.981 0.790 235.420 16.100 0.300 0.601 3.212E-01 0.016 5381.480 TURB.TURB. 0.037 3.598E-03 5.259E-04 1.077E-03
3 2 T-2 373296.734 8499893.712 22.980 0.790 236.210 16.100 0.300 0.301 3.223E-01 0.016 5399.538 TURB.TURB. 0.037 3.619E-03 5.294E-04 1.077E-03
2 1 T-1 373296.734 8499893.412 22.979 0.790 237.000 16.100 0.300 0.001 3.234E-01 0.015 5417.597 TURB.TURB. 0.037 3.640E-03 5.330E-04 1.077E-03
1 L1 T-0 237.000 16.000 0.700 3.274E-01 0.036 5451.457 TURB.TURB. 0.037 8.747E-03 5.464E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 4.107E-01 5.411E-02 3.230E-01
-5.464E-03 6.300E-01 29.178







V-13 Pmáx 10.40 Pmín 9.13
4.847E-01 9.91 7.754E-01 9.13 9.91
6.569E-03 10.39 7.372E-01 9.66 10.39
P-V 13 10.4
∆H 12.18% C.U 92.18%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.449E-01
V-14 Pmáx 10.40 Pmín 8.96
3.515E-01 10.05 1.089E+00 8.96 10.05
-4.764E-05 10.40 7.824E-01 9.62 10.40
P-V 14 10.4
∆H 13.85% C.U 91.31%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.379E-01
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
102 373206.434 8499885.456 21.954
102 101 T-101 373206.734 8499885.483 21.957 90.002 0.066 0.066 44.40 0.301 0.301 4.252E-02 0.118 1964.537 LAMI. LAMI. 0.033 6.761E-05 2.037E-05 -0.003
101 100 T-100 373208.234 8499885.615 21.971 90.001 0.066 0.132 44.40 1.506 1.807 8.504E-02 0.295 3929.052 CRIT. TURB. 0.040 3.333E-04 5.020E-04 -0.014
100 99 T-99 373208.534 8499885.641 21.974 90.001 0.066 0.198 44.40 0.301 2.108 1.276E-01 0.039 5893.567 TURB. TURB. 0.036 6.673E-04 2.009E-04 -0.003
99 98 T-98 373210.034 8499885.774 21.988 90.002 0.066 0.263 44.40 1.506 3.614 1.701E-01 0.148 7858.103 TURB. TURB. 0.033 1.096E-03 1.650E-03 -0.014
98 97 T-97 373210.334 8499885.800 21.991 90.001 0.066 0.329 44.40 0.301 3.915 2.126E-01 0.024 9822.616 TURB. TURB. 0.031 1.613E-03 4.856E-04 -0.003
97 96 T-96 373211.834 8499885.932 22.005 90.001 0.066 0.395 44.40 1.506 5.421 2.551E-01 0.098 11787.129 TURB. TURB. 0.030 2.214E-03 3.334E-03 -0.014
96 95 T-95 373212.134 8499885.959 22.007 90.001 0.066 0.461 44.40 0.301 5.722 2.976E-01 0.017 13751.641 TURB. TURB. 0.028 2.897E-03 8.727E-04 -0.002
95 94 T-94 373213.634 8499886.091 22.021 90.001 0.066 0.527 44.40 1.506 7.228 3.402E-01 0.074 15716.153 TURB. TURB. 0.028 3.659E-03 5.510E-03 -0.014
94 93 T-93 373213.934 8499886.117 22.024 90.001 0.066 0.593 44.40 0.301 7.529 3.827E-01 0.013 17680.664 TURB. TURB. 0.027 4.497E-03 1.354E-03 -0.003
93 92 T-92 373215.434 8499886.249 22.038 90.002 0.066 0.658 44.40 1.506 9.035 4.252E-01 0.059 19645.197 TURB. TURB. 0.026 5.411E-03 8.148E-03 -0.014
92 91 T-91 373215.734 8499886.276 22.041 90.002 0.066 0.724 44.40 0.301 9.336 4.677E-01 0.011 21609.728 TURB. TURB. 0.025 6.398E-03 1.927E-03 -0.003
91 90 T-90 373217.234 8499886.408 22.054 90.001 0.066 0.790 44.40 1.506 10.842 5.102E-01 0.049 23574.238 TURB. TURB. 0.025 7.457E-03 1.123E-02 -0.013
90 89 T-89 373217.534 8499886.434 22.057 90.001 0.066 0.856 44.40 0.301 11.143 5.528E-01 0.009 25538.748 TURB. TURB. 0.024 8.586E-03 2.586E-03 -0.003
89 88 T-88 373219.034 8499886.567 22.071 90.002 0.066 0.922 44.40 1.506 12.649 5.953E-01 0.042 27503.279 TURB. TURB. 0.024 9.786E-03 1.474E-02 -0.014
88 87 T-87 373219.334 8499886.593 22.074 90.001 0.066 0.988 44.40 0.301 12.951 6.378E-01 0.008 29467.788 TURB. TURB. 0.024 1.105E-02 3.329E-03 -0.003
87 86 T-86 373220.834 8499886.725 22.087 90.001 0.066 1.053 44.40 1.506 14.456 6.803E-01 0.037 31432.297 TURB. TURB. 0.023 1.239E-02 1.866E-02 -0.013
86 85 T-85 373221.134 8499886.752 22.090 90.001 0.066 1.119 44.40 0.301 14.758 7.228E-01 0.007 33396.805 TURB. TURB. 0.023 1.379E-02 4.155E-03 -0.003
85 84 T-84 373222.634 8499886.884 22.105 90.001 0.066 1.185 44.40 1.506 16.264 7.654E-01 0.033 35361.313 TURB. TURB. 0.023 1.526E-02 2.299E-02 -0.015
84 83 T-83 373222.934 8499886.910 22.108 90.001 0.066 1.251 44.40 0.301 16.565 8.079E-01 0.006 37325.821 TURB. TURB. 0.022 1.680E-02 5.059E-03 -0.003
83 82 T-82 373224.434 8499887.042 22.122 90.001 0.066 1.317 44.40 1.506 18.071 8.504E-01 0.030 39290.328 TURB. TURB. 0.022 1.840E-02 2.771E-02 -0.014
82 81 T-81 373224.734 8499887.069 22.125 90.002 0.066 1.383 44.40 0.301 18.372 8.929E-01 0.006 41254.857 TURB. TURB. 0.022 2.007E-02 6.045E-03 -0.003
81 80 T-80 373226.234 8499887.201 22.140 90.001 0.066 1.448 44.40 1.506 19.878 9.354E-01 0.027 43219.363 TURB. TURB. 0.022 2.180E-02 3.282E-02 -0.015
80 79 T-79 373226.534 8499887.227 22.143 90.001 0.066 1.514 44.40 0.301 20.179 9.780E-01 0.005 45183.869 TURB. TURB. 0.021 2.359E-02 7.104E-03 -0.003
79 78 T-78 373228.034 8499887.360 22.158 90.002 0.066 1.580 44.40 1.506 21.685 1.020E+00 0.025 47148.396 TURB. TURB. 0.021 2.545E-02 3.832E-02 -0.015
78 77 T-77 373228.334 8499887.386 22.161 90.001 0.066 1.646 44.40 0.301 21.986 1.063E+00 0.005 49112.900 TURB. TURB. 0.021 2.736E-02 8.240E-03 -0.003
77 76 T-76 373229.834 8499887.518 22.176 90.001 0.066 1.712 44.40 1.506 23.492 1.106E+00 0.023 51077.404 TURB. TURB. 0.021 2.934E-02 4.419E-02 -0.015
76 75 T-75 373230.134 8499887.545 22.179 90.001 0.066 1.778 44.40 0.301 23.793 1.148E+00 0.004 53041.907 TURB. TURB. 0.021 3.139E-02 9.454E-03 -0.003
75 74 T-74 373231.634 8499887.677 22.194 90.001 0.066 1.843 44.40 1.506 25.299 1.191E+00 0.021 55006.410 TURB. TURB. 0.021 3.349E-02 5.043E-02 -0.015
74 73 T-73 373231.934 8499887.703 22.197 90.001 0.066 1.909 44.40 0.301 25.600 1.233E+00 0.004 56970.912 TURB. TURB. 0.020 3.565E-02 1.074E-02 -0.003
73 72 T-72 373233.434 8499887.835 22.213 90.001 0.066 1.975 44.40 1.506 27.106 1.276E+00 0.020 58935.414 TURB. TURB. 0.020 3.788E-02 5.704E-02 -0.016
72 71 T-71 373233.734 8499887.862 22.216 90.002 0.066 2.041 44.40 0.301 27.407 1.318E+00 0.004 60899.937 TURB. TURB. 0.020 4.016E-02 1.210E-02 -0.003
71 70 T-70 373235.234 8499887.994 22.233 90.001 0.066 2.107 59.80 1.506 28.913 7.501E-01 0.033 46675.268 TURB. TURB. 0.021 1.022E-02 1.538E-02 -0.017
70 69 T-69 373235.534 8499888.020 22.236 90.001 0.066 2.173 59.80 0.301 29.214 7.735E-01 0.006 48133.861 TURB. TURB. 0.021 1.079E-02 3.249E-03 -0.003
69 68 T-68 373237.034 8499888.152 22.253 90.002 0.066 2.238 59.80 1.506 30.720 7.970E-01 0.031 49592.469 TURB. TURB. 0.021 1.138E-02 1.714E-02 -0.017
68 67 T-67 373237.334 8499888.179 22.256 90.002 0.066 2.304 59.80 0.301 31.021 8.204E-01 0.006 51051.078 TURB. TURB. 0.021 1.198E-02 3.609E-03 -0.003
67 66 T-66 373238.834 8499888.311 22.273 90.001 0.066 2.370 59.80 1.506 32.527 8.438E-01 0.030 52509.670 TURB. TURB. 0.021 1.260E-02 1.897E-02 -0.017
66 65 T-65 373239.134 8499888.337 22.276 90.001 0.066 2.436 59.80 0.301 32.828 8.673E-01 0.006 53968.262 TURB. TURB. 0.021 1.323E-02 3.984E-03 -0.003
65 64 T-64 373240.634 8499888.470 22.293 90.002 0.066 2.502 59.80 1.506 34.334 8.907E-01 0.028 55426.870 TURB. TURB. 0.021 1.387E-02 2.089E-02 -0.017
64 63 T-63 373240.934 8499888.496 22.297 90.000 0.066 2.568 59.80 0.301 34.635 9.142E-01 0.005 56885.462 TURB. TURB. 0.020 1.453E-02 4.376E-03 -0.004
63 62 T-62 373242.434 8499888.628 22.313 90.000 0.066 2.633 59.80 1.506 36.141 9.376E-01 0.027 58344.053 TURB. TURB. 0.020 1.520E-02 2.289E-02 -0.016
62 61 T-61 373242.734 8499888.655 22.317 90.000 0.066 2.699 59.80 0.301 36.443 9.610E-01 0.005 59802.644 TURB. TURB. 0.020 1.589E-02 4.786E-03 -0.004
61 60 T-60 373244.234 8499888.787 22.334 90.000 0.066 2.765 59.80 1.506 37.948 9.845E-01 0.025 61261.235 TURB. TURB. 0.020 1.658E-02 2.497E-02 -0.017
60 59 T-59 373244.534 8499888.813 22.337 90.000 0.066 2.831 59.80 0.301 38.250 1.008E+00 0.005 62719.826 TURB. TURB. 0.020 1.730E-02 5.208E-03 -0.003
59 58 T-58 373246.034 8499888.945 22.354 90.001 0.066 2.897 59.80 1.506 39.755 1.031E+00 0.024 64178.433 TURB. TURB. 0.020 1.802E-02 2.714E-02 -0.017
58 57 T-57 373246.334 8499888.972 22.357 90.001 0.066 2.963 59.80 0.301 40.057 1.055E+00 0.005 65637.039 TURB. TURB. 0.020 1.876E-02 5.651E-03 -0.003
57 56 T-56 373247.834 8499889.104 22.374 90.000 0.066 3.028 59.80 1.506 41.563 1.078E+00 0.023 67095.630 TURB. TURB. 0.020 1.951E-02 2.938E-02 -0.017
56 55 T-55 373248.134 8499889.130 22.377 90.000 0.066 3.094 59.80 0.301 41.864 1.102E+00 0.005 68554.220 TURB. TURB. 0.020 2.028E-02 6.106E-03 -0.003
55 54 T-54 373249.634 8499889.263 22.394 90.001 0.066 3.160 59.80 1.506 43.370 1.125E+00 0.022 70012.826 TURB. TURB. 0.020 2.105E-02 3.171E-02 -0.017
54 53 T-53 373249.934 8499889.289 22.397 90.000 0.066 3.226 59.80 0.301 43.671 1.149E+00 0.004 71471.415 TURB. TURB. 0.019 2.184E-02 6.578E-03 -0.003
53 52 T-52 373251.434 8499889.421 22.414 90.000 0.066 3.292 59.80 1.506 45.177 1.172E+00 0.021 72930.004 TURB. TURB. 0.019 2.265E-02 3.411E-02 -0.017
52 51 T-51 373251.734 8499889.448 22.417 90.000 0.066 3.358 59.80 0.301 45.478 1.195E+00 0.004 74388.593 TURB. TURB. 0.019 2.347E-02 7.069E-03 -0.003
51 50 T-50 373253.234 8499889.580 22.434 90.000 0.066 3.423 59.80 1.506 46.984 1.219E+00 0.021 75847.182 TURB. TURB. 0.019 2.430E-02 3.659E-02 -0.017
50 49 T-49 373253.534 8499889.606 22.437 90.000 0.066 3.489 59.80 0.301 47.285 1.242E+00 0.004 77305.771 TURB. TURB. 0.019 2.514E-02 7.570E-03 -0.003
49 48 T-48 373255.034 8499889.738 22.454 89.878 0.066 3.555 59.80 1.506 48.791 1.266E+00 0.020 78762.382 TURB. TURB. 0.019 2.599E-02 3.914E-02 -0.017
48 47 T-47 373255.334 8499889.765 22.457 90.001 0.066 3.621 59.80 0.301 49.092 1.289E+00 0.004 80220.987 TURB. TURB. 0.019 2.686E-02 8.092E-03 -0.003
47 46 T-46 373256.834 8499889.897 22.474 90.000 0.066 3.687 59.80 1.506 50.598 1.313E+00 0.019 81679.575 TURB. TURB. 0.019 2.774E-02 4.178E-02 -0.017
46 45 T-45 373257.134 8499889.923 22.477 90.000 0.066 3.752 59.80 0.301 50.899 1.336E+00 0.004 83138.163 TURB. TURB. 0.019 2.864E-02 8.624E-03 -0.003
45 44 T-44 373258.634 8499890.056 22.494 90.001 0.066 3.818 71.20 1.506 52.405 9.590E-01 0.026 71051.779 TURB. TURB. 0.019 1.279E-02 1.927E-02 -0.017
44 43 T-43 373258.934 8499890.082 22.497 90.000 0.066 3.884 71.20 0.301 52.706 9.755E-01 0.005 72276.828 TURB. TURB. 0.019 1.319E-02 3.973E-03 -0.003
43 42 T-42 373260.434 8499890.214 22.514 90.000 0.066 3.950 71.20 1.506 54.212 9.921E-01 0.025 73501.878 TURB. TURB. 0.019 1.359E-02 2.047E-02 -0.017
42 41 T-41 373260.734 8499890.241 22.517 90.000 0.066 4.016 71.20 0.301 54.513 1.009E+00 0.005 74726.927 TURB. TURB. 0.019 1.400E-02 4.218E-03 -0.003
41 40 T-40 373262.234 8499890.373 22.534 90.000 0.066 4.082 71.20 1.506 56.019 1.025E+00 0.024 75951.976 TURB. TURB. 0.019 1.442E-02 2.171E-02 -0.017
40 39 T-39 373262.534 8499890.399 22.537 90.000 0.066 4.147 71.20 0.301 56.320 1.042E+00 0.005 77177.025 TURB. TURB. 0.019 1.484E-02 4.467E-03 -0.003
39 38 T-38 373264.034 8499890.531 22.554 90.000 0.066 4.213 71.20 1.506 57.826 1.058E+00 0.024 78402.074 TURB. TURB. 0.019 1.526E-02 2.298E-02 -0.017
38 37 T-37 373264.334 8499890.558 22.557 90.001 0.066 4.279 71.20 0.301 58.128 1.075E+00 0.005 79627.136 TURB. TURB. 0.019 1.569E-02 4.726E-03 -0.003
37 36 T-36 373265.834 8499890.690 22.574 90.153 0.066 4.345 71.20 1.506 59.633 1.091E+00 0.023 80854.267 TURB. TURB. 0.019 1.612E-02 2.428E-02 -0.017
36 35 T-35 373266.134 8499890.716 22.577 90.000 0.066 4.411 71.20 0.301 59.935 1.108E+00 0.005 82079.315 TURB. TURB. 0.019 1.657E-02 4.988E-03 -0.003
35 34 T-34 373267.634 8499890.848 22.594 90.001 0.066 4.477 71.20 1.506 61.440 1.124E+00 0.022 83304.377 TURB. TURB. 0.019 1.701E-02 2.562E-02 -0.017
34 33 T-33 373267.934 8499890.875 22.597 90.001 0.066 4.543 71.20 0.301 61.742 1.141E+00 0.004 84529.438 TURB. TURB. 0.019 1.746E-02 5.260E-03 -0.003
33 32 T-32 373269.434 8499891.007 22.614 90.000 0.066 4.608 71.20 1.506 63.248 1.157E+00 0.022 85754.486 TURB. TURB. 0.019 1.792E-02 2.698E-02 -0.017
32 31 T-31 373269.734 8499891.034 22.618 90.000 0.066 4.674 71.20 0.301 63.549 1.174E+00 0.004 86979.534 TURB. TURB. 0.019 1.838E-02 5.537E-03 -0.004
31 30 T-30 373271.234 8499891.166 22.635 90.000 0.066 4.740 71.20 1.506 65.055 1.191E+00 0.021 88204.581 TURB. TURB. 0.019 1.885E-02 2.838E-02 -0.017
30 29 T-29 373271.534 8499891.192 22.638 90.000 0.066 4.806 71.20 0.301 65.356 1.207E+00 0.004 89429.628 TURB. TURB. 0.019 1.932E-02 5.817E-03 -0.003
29 28 T-28 373273.034 8499891.324 22.655 90.000 0.066 4.872 71.20 1.506 66.862 1.224E+00 0.021 90654.675 TURB. TURB. 0.018 1.980E-02 2.981E-02 -0.017
28 27 T-27 373273.334 8499891.351 22.658 90.000 0.066 4.938 71.20 0.301 67.163 1.240E+00 0.004 91879.722 TURB. TURB. 0.018 2.028E-02 6.108E-03 -0.003
27 26 T-26 373274.834 8499891.483 22.675 90.000 0.066 5.003 71.20 1.506 68.669 1.257E+00 0.020 93104.769 TURB. TURB. 0.018 2.077E-02 3.127E-02 -0.017
26 25 T-25 373275.134 8499891.509 22.679 90.000 0.066 5.069 71.20 0.301 68.970 1.273E+00 0.004 94329.815 TURB. TURB. 0.018 2.126E-02 6.402E-03 -0.004
25 24 T-24 373276.634 8499891.641 22.696 90.001 0.066 5.135 71.20 1.506 70.476 1.290E+00 0.019 95554.875 TURB. TURB. 0.018 2.176E-02 3.276E-02 -0.017
24 23 T-23 373276.934 8499891.668 22.699 90.001 0.066 5.201 71.20 0.301 70.777 1.306E+00 0.004 96779.935 TURB. TURB. 0.018 2.226E-02 6.705E-03 -0.003
23 22 T-22 373278.434 8499891.800 22.716 90.000 0.066 5.267 71.20 1.506 72.283 1.323E+00 0.019 98004.981 TURB. TURB. 0.018 2.277E-02 3.429E-02 -0.017
22 21 T-21 373278.734 8499891.826 22.720 90.000 0.066 5.333 71.20 0.301 72.584 1.339E+00 0.004 99230.026 TURB. TURB. 0.018 2.328E-02 7.011E-03 -0.004
21 20 T-20 373280.234 8499891.959 22.741 90.001 0.066 5.398 85.60 1.506 74.090 9.381E-01 0.027 83556.099 TURB. TURB. 0.019 9.833E-03 1.481E-02 -0.021
20 19 T-19 373280.534 8499891.985 22.745 90.000 0.066 5.464 85.60 0.301 74.391 9.495E-01 0.005 84575.062 TURB. TURB. 0.019 1.005E-02 3.026E-03 -0.004
19 18 T-18 373282.034 8499892.117 22.765 90.000 0.066 5.530 85.60 1.506 75.897 9.609E-01 0.026 85594.025 TURB. TURB. 0.019 1.027E-02 1.546E-02 -0.020
18 17 T-17 373282.334 8499892.144 22.769 90.000 0.066 5.596 85.60 0.301 76.199 9.724E-01 0.005 86612.987 TURB. TURB. 0.019 1.049E-02 3.159E-03 -0.004
17 16 T-16 373283.834 8499892.276 22.790 90.000 0.066 5.662 85.60 1.506 77.704 9.838E-01 0.026 87631.949 TURB. TURB. 0.019 1.071E-02 1.613E-02 -0.021
16 15 T-15 373284.134 8499892.302 22.794 90.000 0.066 5.728 85.60 0.301 78.006 9.953E-01 0.005 88650.911 TURB. TURB. 0.019 1.093E-02 3.293E-03 -0.004
15 14 T-14 373285.634 8499892.434 22.816 90.000 0.066 5.793 85.60 1.506 79.512 1.007E+00 0.025 89669.873 TURB. TURB. 0.018 1.116E-02 1.681E-02 -0.022
14 13 T-13 373285.934 8499892.461 22.820 90.001 0.066 5.859 85.60 0.301 79.813 1.018E+00 0.005 90688.846 TURB. TURB. 0.018 1.139E-02 3.431E-03 -0.004
13 12 T-12 373287.434 8499892.593 22.842 90.000 0.066 5.925 85.60 1.506 81.319 1.030E+00 0.024 91707.808 TURB. TURB. 0.018 1.162E-02 1.750E-02 -0.022
12 11 T-11 373287.734 8499892.619 22.847 90.000 0.066 5.991 85.60 0.301 81.620 1.041E+00 0.005 92726.769 TURB. TURB. 0.018 1.185E-02 3.569E-03 -0.005
11 10 T-10 373289.234 8499892.752 22.869 90.001 0.066 6.057 85.60 1.506 83.126 1.052E+00 0.024 93745.741 TURB. TURB. 0.018 1.209E-02 1.820E-02 -0.022
10 9 T-9 373289.534 8499892.778 22.874 90.000 0.066 6.123 85.60 0.301 83.427 1.064E+00 0.005 94764.702 TURB. TURB. 0.018 1.232E-02 3.711E-03 -0.005
9 8 T-8 373291.034 8499892.910 22.896 90.000 0.066 6.188 85.60 1.506 84.933 1.075E+00 0.023 95783.663 TURB. TURB. 0.018 1.256E-02 1.892E-02 -0.022
8 7 T-7 373291.334 8499892.937 22.900 90.000 0.066 6.254 85.60 0.301 85.234 1.087E+00 0.005 96802.623 TURB. TURB. 0.018 1.280E-02 3.857E-03 -0.004
7 6 T-6 373292.834 8499893.069 22.922 90.000 0.066 6.320 85.60 1.506 86.740 1.098E+00 0.023 97821.583 TURB. TURB. 0.018 1.305E-02 1.965E-02 -0.022
6 5 T-5 373293.134 8499893.095 22.927 90.000 0.066 6.386 85.60 0.301 87.041 1.110E+00 0.005 98840.543 TURB. TURB. 0.018 1.329E-02 4.003E-03 -0.005
5 4 T-4 373294.634 8499893.227 22.948 90.000 0.066 6.452 85.60 1.506 88.547 1.121E+00 0.022 99859.503 TURB. TURB. 0.018 1.354E-02 2.039E-02 -0.021
4 3 T-3 373294.934 8499893.254 22.953 90.001 0.066 6.518 85.60 0.301 88.849 1.133E+00 0.004 100878.474 TURB. TURB. 0.018 1.379E-02 4.153E-03 -0.005
3 2 T-2 373296.434 8499893.386 22.974 90.000 0.066 6.583 85.60 1.506 90.355 1.144E+00 0.022 101897.434 TURB. TURB. 0.018 1.404E-02 2.114E-02 -0.021
2 1 T-1 373296.734 8499893.412 22.979 90.000 0.066 6.649 85.60 0.301 90.656 1.155E+00 0.004 102916.393 TURB. TURB. 0.018 1.429E-02 4.304E-03 -0.005
1 V-14 T-0 373297.484 8499893.478 22.990 90.001 0.066 6.715 85.60 0.753 91.409 1.167E+00 0.0 0.011 103935.364 TURB. TURB. 0.018 1.455E-02 1.095E-02 0.0 -0.011 0.0
































-4.764E-053.515E-01 2.269  
Sub. Unidad de Riego # 15 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
17 373121.834 8499967.978 22.027 4.824
17 16 T-16 373121.834 8499967.678 22.026 0.790 0.790 16.100 0.300 4.524 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 6.841E-04
16 15 T-15 373121.834 8499967.378 22.026 0.790 1.580 16.100 0.300 4.224 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 6.841E-04
15 14 T-14 373121.834 8499967.078 22.025 0.790 2.370 16.100 0.300 3.924 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 6.841E-04
4 3 T-3 373121.834 8499963.778 22.017 0.790 11.060 16.100 0.300 0.624 1.509E-02 0.331 252.821 LAM. LAM. 0.253 5.475E-05 1.161E-06 6.841E-04
3 2 T-2 373121.834 8499963.478 22.017 0.790 11.850 16.100 0.300 0.324 1.617E-02 0.309 270.880 LAM. LAM. 0.236 5.866E-05 1.332E-06 6.841E-04
2 1 T-1 373121.834 8499963.178 22.016 0.790 12.640 16.100 0.300 0.024 1.725E-02 0.290 288.939 LAM. LAM. 0.222 6.257E-05 1.516E-06 6.841E-04
1 L94 T-0 12.640 16.000 0.700 1.746E-02 0.668 290.744 LAM. LAM. 0.220 1.497E-04 1.554E-06 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
94 373121.834 8499963.178 22.016
94 93 T-93 373122.134 8499957.977 21.989 4.824 0.004 0.004 44.40 5.210 5.210 2.279E-03 38.098 105.297 LAMI. LAMI. 0.608 3.624E-06 1.888E-05 0.027
93 92 T-92 373123.634 8499931.976 21.725 10.051 0.007 0.011 44.40 26.046 31.255 7.028E-03 61.770 324.688 LAMI. LAMI. 0.197 1.117E-05 2.911E-04 0.264
92 91 T-91 373123.934 8499926.775 21.673 36.186 0.026 0.037 44.40 5.210 36.465 2.412E-02 3.599 1114.553 LAMI. LAMI. 0.057 3.836E-05 1.999E-04 0.052
91 90 T-90 373125.434 8499900.774 21.409 41.414 0.030 0.068 44.40 26.046 62.511 4.369E-02 9.936 2018.518 LAMI. TURB. 0.049 1.081E-04 2.815E-03 0.264
90 89 T-89 373125.734 8499895.573 21.365 67.548 0.049 0.117 44.40 5.210 67.721 7.560E-02 1.149 3492.937 CRIT. TURB. 0.042 2.729E-04 1.422E-03 0.044
373126.723 8499878.434 21.197
373127.234 8499878.479 21.197
88 87 T-87 373127.534 8499878.505 21.196 90.003 0.066 0.236 44.40 0.301 85.703 1.525E-01 0.033 7046.038 TURB. TURB. 0.034 9.076E-04 2.733E-04 0.001
87 86 T-86 373129.034 8499878.637 21.206 90.003 0.066 0.302 44.40 1.506 87.209 1.950E-01 0.129 9010.602 TURB. TURB. 0.032 1.389E-03 2.091E-03 -0.010
86 85 T-85 373129.334 8499878.664 21.210 90.003 0.066 0.368 44.40 0.301 87.510 2.375E-01 0.021 10975.166 TURB. TURB. 0.030 1.956E-03 5.891E-04 -0.004
85 84 T-84 373130.834 8499878.796 21.225 90.003 0.066 0.434 44.40 1.506 89.016 2.801E-01 0.090 12939.730 TURB. TURB. 0.029 2.605E-03 3.923E-03 -0.015
84 83 T-83 373131.134 8499878.822 21.228 90.003 0.066 0.499 44.40 0.301 89.317 3.226E-01 0.016 14904.293 TURB. TURB. 0.028 3.335E-03 1.004E-03 -0.003
83 82 T-82 373132.634 8499878.954 21.244 90.003 0.066 0.565 44.40 1.506 90.823 3.651E-01 0.069 16868.857 TURB. TURB. 0.027 4.142E-03 6.237E-03 -0.016
82 81 T-81 373132.934 8499878.981 21.247 90.004 0.066 0.631 44.40 0.301 91.124 4.076E-01 0.012 18833.442 TURB. TURB. 0.026 5.024E-03 1.513E-03 -0.003
81 80 T-80 373134.434 8499879.113 21.263 90.003 0.066 0.697 44.40 1.506 92.630 4.502E-01 0.056 20798.005 TURB. TURB. 0.026 5.981E-03 9.007E-03 -0.016
80 79 T-79 373134.734 8499879.139 21.266 90.003 0.066 0.763 44.40 0.301 92.931 4.927E-01 0.010 22762.567 TURB. TURB. 0.025 7.010E-03 2.111E-03 -0.003
79 78 T-78 373136.234 8499879.272 21.282 90.004 0.066 0.829 44.40 1.506 94.437 5.352E-01 0.047 24727.151 TURB. TURB. 0.025 8.111E-03 1.222E-02 -0.016
78 77 T-77 373136.534 8499879.298 21.285 90.003 0.066 0.894 44.40 0.301 94.738 5.777E-01 0.009 26691.712 TURB. TURB. 0.024 9.282E-03 2.795E-03 -0.003
77 76 T-76 373138.034 8499879.430 21.300 90.003 0.066 0.960 44.40 1.506 96.244 6.202E-01 0.040 28656.273 TURB. TURB. 0.024 1.052E-02 1.585E-02 -0.015
76 75 T-75 373138.334 8499879.457 21.304 90.003 0.066 1.026 44.40 0.301 96.545 6.628E-01 0.008 30620.833 TURB. TURB. 0.023 1.183E-02 3.564E-03 -0.004
75 74 T-74 373139.834 8499879.589 21.319 90.003 0.066 1.092 44.40 1.506 98.051 7.053E-01 0.036 32585.394 TURB. TURB. 0.023 1.321E-02 1.989E-02 -0.015
74 73 T-73 373140.134 8499879.615 21.322 90.003 0.066 1.158 44.40 0.301 98.352 7.478E-01 0.007 34549.953 TURB. TURB. 0.023 1.465E-02 4.412E-03 -0.003
73 72 T-72 373141.634 8499879.747 21.338 90.003 0.066 1.224 44.40 1.506 99.858 7.903E-01 0.032 36514.513 TURB. TURB. 0.023 1.616E-02 2.433E-02 -0.016
72 71 T-71 373141.934 8499879.774 21.341 90.004 0.066 1.289 44.40 0.301 100.160 8.328E-01 0.006 38479.092 TURB. TURB. 0.022 1.773E-02 5.342E-03 -0.003
71 70 T-70 373143.434 8499879.906 21.357 90.003 0.066 1.355 44.40 1.506 101.665 8.754E-01 0.029 40443.650 TURB. TURB. 0.022 1.937E-02 2.917E-02 -0.016
70 69 T-69 373143.734 8499879.932 21.360 90.003 0.066 1.421 44.40 0.301 101.967 9.179E-01 0.005 42408.206 TURB. TURB. 0.022 2.108E-02 6.347E-03 -0.003
69 68 T-68 373145.234 8499880.064 21.376 90.004 0.066 1.487 44.40 1.506 103.472 9.604E-01 0.026 44372.783 TURB. TURB. 0.022 2.284E-02 3.440E-02 -0.016
68 67 T-67 373145.534 8499880.091 21.379 90.004 0.066 1.553 44.40 0.301 103.774 1.003E+00 0.005 46337.359 TURB. TURB. 0.021 2.467E-02 7.432E-03 -0.003
67 66 T-66 373147.034 8499880.223 21.394 90.003 0.066 1.619 44.40 1.506 105.280 1.045E+00 0.024 48301.912 TURB. TURB. 0.021 2.656E-02 4.000E-02 -0.015
66 65 T-65 373147.334 8499880.249 21.397 90.003 0.066 1.685 44.40 0.301 105.581 1.088E+00 0.005 50266.464 TURB. TURB. 0.021 2.852E-02 8.588E-03 -0.003
65 64 T-64 373148.834 8499880.382 21.413 90.004 0.066 1.750 44.40 1.506 107.087 1.130E+00 0.022 52231.037 TURB. TURB. 0.021 3.054E-02 4.599E-02 -0.016
64 63 T-63 373149.134 8499880.408 21.416 90.003 0.066 1.816 44.40 0.301 107.388 1.173E+00 0.004 54195.586 TURB. TURB. 0.021 3.261E-02 9.821E-03 -0.003
63 62 T-62 373150.634 8499880.540 21.432 90.003 0.066 1.882 44.40 1.506 108.894 1.216E+00 0.021 56160.135 TURB. TURB. 0.020 3.475E-02 5.233E-02 -0.016
62 61 T-61 373150.934 8499880.567 21.435 90.003 0.066 1.948 44.40 0.301 109.195 1.258E+00 0.004 58124.683 TURB. TURB. 0.020 3.695E-02 1.113E-02 -0.003
61 60 T-60 373152.434 8499880.699 21.451 90.003 0.066 2.014 44.40 1.506 110.701 1.301E+00 0.019 60089.229 TURB. TURB. 0.020 3.921E-02 5.905E-02 -0.016
60 59 T-59 373152.734 8499880.725 21.454 90.003 0.066 2.080 44.40 0.301 111.002 1.343E+00 0.004 62053.775 TURB. TURB. 0.020 4.153E-02 1.251E-02 -0.003
59 58 T-58 373154.234 8499880.857 21.469 90.003 0.066 2.145 59.80 1.506 112.508 7.639E-01 0.033 47531.996 TURB. TURB. 0.021 1.055E-02 1.589E-02 -0.015
58 57 T-57 373154.534 8499880.884 21.473 90.003 0.066 2.211 59.80 0.301 112.809 7.873E-01 0.006 48990.637 TURB. TURB. 0.021 1.113E-02 3.354E-03 -0.004
57 56 T-56 373156.034 8499881.016 21.488 90.002 0.066 2.277 59.80 1.506 114.315 8.107E-01 0.031 50449.260 TURB. TURB. 0.021 1.173E-02 1.767E-02 -0.015
56 55 T-55 373156.334 8499881.042 21.491 90.002 0.066 2.343 59.80 0.301 114.616 8.342E-01 0.006 51907.883 TURB. TURB. 0.021 1.234E-02 3.717E-03 -0.003
55 54 T-54 373157.834 8499881.175 21.507 90.003 0.066 2.409 59.80 1.506 116.122 8.576E-01 0.029 53366.521 TURB. TURB. 0.021 1.297E-02 1.953E-02 -0.016
54 53 T-53 373158.134 8499881.201 21.510 90.002 0.066 2.475 59.80 0.301 116.423 8.811E-01 0.006 54825.142 TURB. TURB. 0.021 1.361E-02 4.097E-03 -0.003
53 52 T-52 373159.634 8499881.333 21.526 90.002 0.066 2.540 59.80 1.506 117.929 9.045E-01 0.028 56283.763 TURB. TURB. 0.020 1.426E-02 2.147E-02 -0.016
52 51 T-51 373159.934 8499881.360 21.529 90.002 0.066 2.606 59.80 0.301 118.230 9.279E-01 0.005 57742.383 TURB. TURB. 0.020 1.492E-02 4.495E-03 -0.003
51 50 T-50 373161.434 8499881.492 21.544 90.002 0.066 2.672 59.80 1.506 119.736 9.514E-01 0.026 59201.002 TURB. TURB. 0.020 1.560E-02 2.349E-02 -0.015
50 49 T-49 373161.734 8499881.518 21.548 90.002 0.066 2.738 59.80 0.301 120.037 9.748E-01 0.005 60659.621 TURB. TURB. 0.020 1.629E-02 4.907E-03 -0.004
49 48 T-48 373163.234 8499881.650 21.563 90.002 0.066 2.804 59.80 1.506 121.543 9.983E-01 0.025 62118.239 TURB. TURB. 0.020 1.700E-02 2.560E-02 -0.015
48 47 T-47 373163.534 8499881.677 21.566 90.003 0.066 2.870 59.80 0.301 121.844 1.022E+00 0.005 63576.873 TURB. TURB. 0.020 1.772E-02 5.338E-03 -0.003
47 46 T-46 373165.034 8499881.809 21.582 90.002 0.066 2.935 59.80 1.506 123.350 1.045E+00 0.024 65035.491 TURB. TURB. 0.020 1.845E-02 2.779E-02 -0.016
46 45 T-45 373165.334 8499881.835 21.585 90.002 0.066 3.001 59.80 0.301 123.651 1.069E+00 0.005 66494.109 TURB. TURB. 0.020 1.920E-02 5.782E-03 -0.003
45 44 T-44 373166.834 8499881.968 21.601 90.003 0.066 3.067 59.80 1.506 125.157 1.092E+00 0.023 67952.742 TURB. TURB. 0.020 1.996E-02 3.006E-02 -0.016
44 43 T-43 373167.134 8499881.994 21.603 90.002 0.066 3.133 59.80 0.301 125.459 1.115E+00 0.004 69411.359 TURB. TURB. 0.020 2.073E-02 6.243E-03 -0.002
43 42 T-42 373168.634 8499882.126 21.615 90.002 0.066 3.199 59.80 1.506 126.964 1.139E+00 0.022 70869.976 TURB. TURB. 0.019 2.152E-02 3.240E-02 -0.012
42 41 T-41 373168.934 8499882.153 21.617 90.002 0.066 3.265 59.80 0.301 127.266 1.162E+00 0.004 72328.593 TURB. TURB. 0.019 2.232E-02 6.722E-03 -0.002
41 40 T-40 373170.434 8499882.285 21.629 90.002 0.066 3.330 59.80 1.506 128.771 1.186E+00 0.021 73787.210 TURB. TURB. 0.019 2.313E-02 3.483E-02 -0.012
40 39 T-39 373170.734 8499882.311 21.632 90.002 0.066 3.396 59.80 0.301 129.073 1.209E+00 0.004 75245.826 TURB. TURB. 0.019 2.395E-02 7.213E-03 -0.003
39 38 T-38 373172.234 8499882.443 21.644 90.002 0.066 3.462 59.80 1.506 130.578 1.233E+00 0.020 76704.443 TURB. TURB. 0.019 2.479E-02 3.733E-02 -0.012
38 37 T-37 373172.534 8499882.470 21.646 89.974 0.066 3.528 59.80 0.301 130.880 1.256E+00 0.004 78162.606 TURB. TURB. 0.019 2.564E-02 7.723E-03 -0.002
37 36 T-36 373174.034 8499882.602 21.658 90.002 0.066 3.594 59.80 1.506 132.385 1.280E+00 0.020 79621.223 TURB. TURB. 0.019 2.650E-02 3.991E-02 -0.012
36 35 T-35 373174.334 8499882.628 21.661 90.002 0.066 3.660 59.80 0.301 132.687 1.303E+00 0.004 81079.839 TURB. TURB. 0.019 2.738E-02 8.245E-03 -0.003
35 34 T-34 373175.834 8499882.760 21.673 90.003 0.066 3.725 59.80 1.506 134.192 1.326E+00 0.019 82538.472 TURB. TURB. 0.019 2.827E-02 4.257E-02 -0.012
34 33 T-33 373176.134 8499882.787 21.675 90.003 0.066 3.791 59.80 0.301 134.494 1.350E+00 0.004 83997.104 TURB. TURB. 0.019 2.917E-02 8.787E-03 -0.002
33 32 T-32 373177.634 8499882.919 21.687 90.002 0.066 3.857 71.20 1.506 136.000 9.687E-01 0.026 71773.202 TURB. TURB. 0.019 1.303E-02 1.962E-02 -0.012
32 31 T-31 373177.934 8499882.945 21.689 90.002 0.066 3.923 71.20 0.301 136.301 9.853E-01 0.005 72998.275 TURB. TURB. 0.019 1.343E-02 4.044E-03 -0.002
31 30 T-30 373179.434 8499883.078 21.700 90.003 0.066 3.989 71.20 1.506 137.807 1.002E+00 0.025 74223.362 TURB. TURB. 0.019 1.383E-02 2.083E-02 -0.011
30 29 T-29 373179.734 8499883.104 21.702 90.002 0.066 4.055 71.20 0.301 138.108 1.018E+00 0.005 75448.434 TURB. TURB. 0.019 1.425E-02 4.290E-03 -0.002
29 28 T-28 373181.234 8499883.236 21.714 90.002 0.066 4.120 71.20 1.506 139.614 1.035E+00 0.024 76673.506 TURB. TURB. 0.019 1.466E-02 2.208E-02 -0.012
28 27 T-27 373181.534 8499883.263 21.717 90.002 0.066 4.186 71.20 0.301 139.915 1.051E+00 0.005 77898.577 TURB. TURB. 0.019 1.508E-02 4.544E-03 -0.003
27 26 T-26 373183.034 8499883.395 21.731 90.002 0.066 4.252 71.20 1.506 141.421 1.068E+00 0.024 79123.649 TURB. TURB. 0.019 1.551E-02 2.336E-02 -0.014
26 25 T-25 373183.334 8499883.421 21.734 90.002 0.066 4.318 71.20 0.301 141.722 1.084E+00 0.005 80348.719 TURB. TURB. 0.019 1.594E-02 4.802E-03 -0.003
25 24 T-24 373184.834 8499883.553 21.749 90.002 0.066 4.384 71.20 1.506 143.228 1.101E+00 0.023 81573.789 TURB. TURB. 0.019 1.638E-02 2.467E-02 -0.015
24 23 T-23 373185.134 8499883.580 21.752 90.003 0.066 4.450 71.20 0.301 143.529 1.118E+00 0.004 82798.872 TURB. TURB. 0.019 1.683E-02 5.069E-03 -0.003
23 22 T-22 373186.634 8499883.712 21.767 90.002 0.066 4.515 71.20 1.506 145.035 1.134E+00 0.022 84023.942 TURB. TURB. 0.019 1.727E-02 2.601E-02 -0.015
22 21 T-21 373186.934 8499883.738 21.769 90.002 0.066 4.581 71.20 0.301 145.336 1.151E+00 0.004 85249.010 TURB. TURB. 0.019 1.773E-02 5.339E-03 -0.002
21 20 T-20 373188.434 8499883.871 21.784 90.003 0.066 4.647 71.20 1.506 146.842 1.167E+00 0.022 86474.092 TURB. TURB. 0.019 1.819E-02 2.739E-02 -0.015
20 19 T-19 373188.734 8499883.897 21.787 90.002 0.066 4.713 71.20 0.301 147.143 1.184E+00 0.004 87699.159 TURB. TURB. 0.019 1.865E-02 5.617E-03 -0.003
19 18 T-18 373190.234 8499884.029 21.802 90.002 0.066 4.779 71.20 1.506 148.649 1.200E+00 0.021 88924.226 TURB. TURB. 0.019 1.912E-02 2.880E-02 -0.015
18 17 T-17 373190.534 8499884.056 21.805 90.001 0.066 4.845 71.20 0.301 148.950 1.217E+00 0.004 90149.292 TURB. TURB. 0.018 1.960E-02 5.903E-03 -0.003
17 16 T-16 373192.034 8499884.188 21.819 90.001 0.066 4.910 71.20 1.506 150.456 1.233E+00 0.020 91374.358 TURB. TURB. 0.018 2.008E-02 3.024E-02 -0.014
16 15 T-15 373192.334 8499884.214 21.822 90.001 0.066 4.976 71.20 0.301 150.757 1.250E+00 0.004 92599.423 TURB. TURB. 0.018 2.056E-02 6.193E-03 -0.003
15 14 T-14 373193.834 8499884.346 21.836 90.001 0.066 5.042 71.20 1.506 152.263 1.266E+00 0.020 93824.489 TURB. TURB. 0.018 2.105E-02 3.171E-02 -0.014
14 13 T-13 373194.134 8499884.373 21.838 90.002 0.066 5.108 71.20 0.301 152.564 1.283E+00 0.004 95049.567 TURB. TURB. 0.018 2.155E-02 6.491E-03 -0.002
13 12 T-12 373195.634 8499884.505 21.852 90.001 0.066 5.174 71.20 1.506 154.070 1.299E+00 0.019 96274.632 TURB. TURB. 0.018 2.205E-02 3.321E-02 -0.014
12 11 T-11 373195.934 8499884.531 21.855 90.001 0.066 5.240 71.20 0.301 154.371 1.316E+00 0.004 97499.697 TURB. TURB. 0.018 2.256E-02 6.793E-03 -0.003
11 10 T-10 373197.434 8499884.664 21.869 90.002 0.066 5.305 71.20 1.506 155.877 1.333E+00 0.019 98724.775 TURB. TURB. 0.018 2.307E-02 3.474E-02 -0.014
10 9 T-9 373197.734 8499884.690 21.872 90.001 0.066 5.371 71.20 0.301 156.178 1.349E+00 0.004 99949.840 TURB. TURB. 0.018 2.359E-02 7.103E-03 -0.003
9 8 T-8 373199.234 8499884.822 21.886 90.001 0.066 5.437 85.60 1.506 157.684 9.448E-01 0.027 84154.827 TURB. TURB. 0.019 9.960E-03 1.500E-02 -0.014
8 7 T-7 373199.534 8499884.849 21.889 90.001 0.066 5.503 85.60 0.301 157.985 9.562E-01 0.005 85173.805 TURB. TURB. 0.019 1.018E-02 3.066E-03 -0.003
7 6 T-6 373201.034 8499884.981 21.903 90.001 0.066 5.569 85.60 1.506 159.491 9.677E-01 0.026 86192.784 TURB. TURB. 0.019 1.040E-02 1.566E-02 -0.014
6 5 T-5 373201.334 8499885.007 21.906 90.001 0.066 5.635 85.60 0.301 159.792 9.791E-01 0.005 87211.762 TURB. TURB. 0.019 1.062E-02 3.197E-03 -0.003
5 4 T-4 373202.834 8499885.139 21.920 90.001 0.066 5.700 85.60 1.506 161.298 9.905E-01 0.025 88230.741 TURB. TURB. 0.019 1.084E-02 1.632E-02 -0.014
4 3 T-3 373203.134 8499885.166 21.923 90.002 0.066 5.766 85.60 0.301 161.599 1.002E+00 0.005 89249.730 TURB. TURB. 0.019 1.107E-02 3.333E-03 -0.003
3 2 T-2 373204.634 8499885.298 21.937 90.001 0.066 5.832 85.60 1.506 163.105 1.013E+00 0.025 90268.708 TURB. TURB. 0.018 1.129E-02 1.701E-02 -0.014
2 1 T-1 373204.934 8499885.324 21.940 90.001 0.066 5.898 85.60 0.301 163.406 1.025E+00 0.005 91287.686 TURB. TURB. 0.018 1.152E-02 3.470E-03 -0.003
1 V-15 T-0 373205.684 8499885.390 21.947 90.002 0.066 5.964 85.60 0.753 164.159 1.036E+00 0.0 0.012 92306.675 TURB. TURB. 0.018 1.176E-02 8.851E-03 0.0 -0.007 0.0
∆P/γ = ∆P/γ = ∆P/γ = ∑ 1.366 ### 0.069 ###




















































8.323E-01 5.476E-01 118.8541.851E-03  
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
301 373127.234 8499968.475 22.084 90.003
301 300 T-300 373127.234 8499968.175 22.081 0.790 0.790 16.100 0.300 89.703 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 2.957E-03
300 299 T-299 373127.234 8499967.875 22.078 0.790 1.580 16.100 0.300 89.403 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 2.957E-03
299 298 T-298 373127.234 8499967.575 22.075 0.790 2.370 16.100 0.300 89.103 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 2.957E-03
4 3 T-3 373127.234 8499879.079 21.203 0.790 235.420 16.100 0.300 0.603 3.212E-01 0.016 5381.480 TURB.TURB. 0.037 3.598E-03 5.259E-04 2.957E-03
3 2 T-2 373127.234 8499878.779 21.200 0.790 236.210 16.100 0.300 0.303 3.223E-01 0.016 5399.538 TURB.TURB. 0.037 3.619E-03 5.294E-04 2.957E-03
2 1 T-1 373127.234 8499878.479 21.197 0.790 237.000 16.100 0.300 0.003 3.234E-01 0.015 5417.597 TURB.TURB. 0.037 3.640E-03 5.330E-04 2.957E-03
1 L88 T-0 237.000 16.000 0.700 3.274E-01 0.036 5451.457 TURB.TURB. 0.037 8.747E-03 5.464E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 4.107E-01 5.411E-02 8.870E-01
301 373204.934 8499975.322 22.572 90.002
301 300 T-300 373204.934 8499975.022 22.570 0.790 0.790 16.100 0.300 89.702 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 2.107E-03
300 299 T-299 373204.934 8499974.722 22.568 0.790 1.580 16.100 0.300 89.402 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 2.107E-03
299 298 T-298 373204.934 8499974.422 22.566 0.790 2.370 16.100 0.300 89.102 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 2.107E-03
4 3 T-3 373204.934 8499885.924 21.944 0.790 235.420 16.100 0.300 0.602 3.212E-01 0.016 5381.480 TURB.TURB. 0.037 3.598E-03 5.259E-04 2.107E-03
3 2 T-2 373204.934 8499885.624 21.942 0.790 236.210 16.100 0.300 0.302 3.223E-01 0.016 5399.538 TURB.TURB. 0.037 3.619E-03 5.294E-04 2.107E-03
2 1 T-1 373204.934 8499885.324 21.940 0.790 237.000 16.100 0.300 0.002 3.234E-01 0.015 5417.597 TURB.TURB. 0.037 3.640E-03 5.330E-04 2.107E-03
1 L1 T-0 237.000 16.000 0.700 3.274E-01 0.036 5451.457 TURB.TURB. 0.037 8.747E-03 5.464E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 4.107E-01 5.411E-02 6.320E-011.091E+00 -5.464E-03 6.320E-01 29.178





Sub Unidad de Riego # 16 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
i f Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
294 373625.834 8499827.481 24.829 88.070
294 293 T-293 373625.834 8499827.781 24.830 0.790 0.790 16.100 0.300 87.770 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.363E-03
293 292 T-292 373625.834 8499828.081 24.831 0.790 1.580 16.100 0.300 87.470 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.363E-03
292 291 T-291 373625.834 8499828.381 24.833 0.790 2.370 16.100 0.300 87.170 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.363E-03
4 3 T-3 373625.834 8499914.780 25.225 0.790 229.890 16.100 0.300 0.770 3.137E-01 0.016 5255.069 TURB.TURB. 0.037 3.455E-03 5.015E-04 -1.363E-03
3 2 T-2 373625.834 8499915.080 25.227 0.790 230.680 16.100 0.300 0.470 3.148E-01 0.016 5273.128 TURB.TURB. 0.037 3.475E-03 5.049E-04 -1.363E-03
2 1 T-1 373625.834 8499915.380 25.228 0.790 231.470 16.100 0.300 0.170 3.158E-01 0.016 5291.186 TURB.TURB. 0.037 3.495E-03 5.084E-04 -1.363E-03
1 L80 T-0 231.470 16.000 0.700 3.198E-01 0.036 5324.256 TURB.TURB. 0.037 8.399E-03 5.212E-04 0.600





V-15 Pmáx 11.00 Pmín 9.10
8.323E-01 9.62 1.168E-02 9.61 9.62
5.476E-01 10.45 1.346E+00 9.10 10.45
1.851E-03 11.00 1.091E+00 9.91 11.00
P-V 15 11
∆H 17.23% C.U 92.03%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.438E-01
V-16 Pmáx 10.40 Pmín 9.27
5.684E-01 9.78 9.78 3.055E-02 9.75
4.815E-02 10.35 10.35 3.586E-01 9.99
P-V 16 10.4
8.487E-01 9.55 9.55 -2.352E-02 9.57
1.813E-01 9.37 9.37 1.009E-01 9.27
1.919E-02 9.35 9.35 2.134E-04 9.35
∆H 10.87% C.U 92.85%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.503E-01
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
i f Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
294 373696.334 8499833.692 25.718 88.069
294 293 T-293 373696.334 8499833.992 25.718 0.790 0.790 16.100 0.300 87.769 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -2.453E-04
293 292 T-292 373696.334 8499834.292 25.719 0.790 1.580 16.100 0.300 87.469 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -2.453E-04
292 291 T-291 373696.334 8499834.592 25.719 0.790 2.370 16.100 0.300 87.169 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -2.453E-04
4 3 T-3 373696.334 8499920.992 25.790 0.790 229.890 16.100 0.300 0.769 3.137E-01 0.016 5255.069 TURB.TURB. 0.037 3.455E-03 5.015E-04 -2.453E-04
3 2 T-2 373696.334 8499921.292 25.790 0.790 230.680 16.100 0.300 0.469 3.148E-01 0.016 5273.128 TURB.TURB. 0.037 3.475E-03 5.049E-04 -2.453E-04
2 1 T-1 373696.334 8499921.592 25.790 0.790 231.470 16.100 0.300 0.169 3.158E-01 0.016 5291.186 TURB.TURB. 0.037 3.495E-03 5.084E-04 -2.453E-04
1 L1 T-0 231.470 16.000 0.700 3.198E-01 0.036 5324.256 TURB.TURB. 0.037 8.399E-03 5.212E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 3.853E-01 5.043E-02 -7.186E-02
9 373755.734 8499838.872 25.600 2.628
9 8 T-8 373755.734 8499839.172 25.600 0.790 0.790 16.100 0.300 2.328 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 0.000E+00
8 7 T-7 373755.734 8499839.472 25.600 0.790 1.580 16.100 0.300 2.028 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 0.000E+00
7 6 T-6 373755.734 8499839.772 25.600 0.790 2.370 16.100 0.300 1.728 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 0.000E+00
4 3 T-3 373755.734 8499840.672 25.600 0.790 4.740 16.100 0.300 0.828 6.467E-03 0.773 108.352 LAM. LAM. 0.591 2.346E-05 2.132E-07 0.000E+00
3 2 T-2 373755.734 8499840.972 25.600 0.790 5.530 16.100 0.300 0.528 7.545E-03 0.663 126.411 LAM. LAM. 0.506 2.738E-05 2.902E-07 0.000E+00
2 1 T-1 373755.734 8499841.272 25.600 0.790 6.320 16.100 0.300 0.228 8.623E-03 0.580 144.469 LAM. LAM. 0.443 3.129E-05 3.790E-07 0.000E+00
1 L66 T-0 6.320 16.000 0.700 8.731E-03 1.336 145.372 LAM. LAM. 0.440 7.484E-05 3.886E-07 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 2.156E-04 1.597E-06 0.000E+000.000E+00 13.943






U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
80 373625.834 8499915.380 25.228
80 79 T-79 373626.134 8499915.407 25.229 88.070 0.064 0.064 44.40 0.301 0.301 4.161E-02 0.121 1922.360 LAMI. LAMI. 0.033 6.616E-05 1.993E-05 -0.001
79 78 T-78 373627.634 8499915.539 25.238 88.070 0.064 0.129 44.40 1.506 1.807 8.322E-02 0.302 3844.719 CRIT. TURB. 0.040 3.212E-04 4.837E-04 -0.009
78 77 T-77 373627.934 8499915.565 25.240 88.070 0.064 0.193 44.40 0.301 2.108 1.248E-01 0.040 5767.077 TURB. TURB. 0.036 6.429E-04 1.936E-04 -0.002
77 76 T-76 373629.434 8499915.698 25.249 88.070 0.064 0.258 44.40 1.506 3.614 1.664E-01 0.151 7689.435 TURB. TURB. 0.033 1.055E-03 1.589E-03 -0.009
76 75 T-75 373629.734 8499915.724 25.250 88.070 0.064 0.322 44.40 0.301 3.915 2.080E-01 0.024 9611.792 TURB. TURB. 0.031 1.553E-03 4.677E-04 -0.001
75 74 T-74 373631.234 8499915.856 25.259 88.070 0.064 0.387 44.40 1.506 5.421 2.496E-01 0.101 11534.149 TURB. TURB. 0.030 2.132E-03 3.211E-03 -0.009
74 73 T-73 373631.534 8499915.883 25.261 88.070 0.064 0.451 44.40 0.301 5.722 2.913E-01 0.017 13456.505 TURB. TURB. 0.029 2.789E-03 8.402E-04 -0.002
73 72 T-72 373633.034 8499916.015 25.270 88.070 0.064 0.515 44.40 1.506 7.228 3.329E-01 0.075 15378.860 TURB. TURB. 0.028 3.523E-03 5.304E-03 -0.009
72 71 T-71 373633.334 8499916.041 25.271 88.070 0.064 0.580 44.40 0.301 7.529 3.745E-01 0.013 17301.215 TURB. TURB. 0.027 4.329E-03 1.304E-03 -0.001
71 70 T-70 373634.834 8499916.173 25.281 88.070 0.064 0.644 44.40 1.506 9.035 4.161E-01 0.060 19223.569 TURB. TURB. 0.026 5.208E-03 7.843E-03 -0.010
70 69 T-69 373635.134 8499916.200 25.283 88.070 0.064 0.709 44.40 0.301 9.336 4.577E-01 0.011 21145.922 TURB. TURB. 0.026 6.158E-03 1.855E-03 -0.002
69 68 T-68 373636.634 8499916.332 25.293 88.070 0.064 0.773 44.40 1.506 10.842 4.993E-01 0.050 23068.275 TURB. TURB. 0.025 7.177E-03 1.081E-02 -0.010
68 67 T-67 373636.934 8499916.358 25.296 88.070 0.064 0.837 44.40 0.301 11.143 5.409E-01 0.009 24990.627 TURB. TURB. 0.025 8.264E-03 2.489E-03 -0.003
67 66 T-66 373638.434 8499916.491 25.306 88.070 0.064 0.902 44.40 1.506 12.649 5.825E-01 0.043 26912.980 TURB. TURB. 0.024 9.418E-03 1.418E-02 -0.010
66 65 T-65 373638.734 8499916.517 25.308 88.071 0.064 0.966 44.40 0.301 12.950 6.241E-01 0.008 28835.353 TURB. TURB. 0.024 1.064E-02 3.204E-03 -0.002
65 64 T-64 373640.234 8499916.649 25.319 88.070 0.064 1.031 44.40 1.506 14.456 6.657E-01 0.038 30757.704 TURB. TURB. 0.023 1.192E-02 1.796E-02 -0.011
64 63 T-63 373640.534 8499916.676 25.321 88.069 0.064 1.095 44.40 0.301 14.757 7.073E-01 0.007 32680.054 TURB. TURB. 0.023 1.327E-02 3.999E-03 -0.002
63 62 T-62 373642.034 8499916.808 25.331 88.069 0.064 1.160 44.40 1.506 16.263 7.489E-01 0.034 34602.405 TURB. TURB. 0.023 1.469E-02 2.212E-02 -0.010
62 61 T-61 373642.334 8499916.834 25.333 88.069 0.064 1.224 44.40 0.301 16.564 7.905E-01 0.006 36524.754 TURB. TURB. 0.023 1.617E-02 4.868E-03 -0.002
61 60 T-60 373643.834 8499916.966 25.344 88.069 0.064 1.288 44.40 1.506 18.070 8.322E-01 0.030 38447.104 TURB. TURB. 0.022 1.771E-02 2.666E-02 -0.011
60 59 T-59 373644.134 8499916.993 25.346 88.069 0.064 1.353 44.40 0.301 18.371 8.738E-01 0.006 40369.453 TURB. TURB. 0.022 1.931E-02 5.816E-03 -0.002
59 58 T-58 373645.634 8499917.125 25.356 88.069 0.064 1.417 44.40 1.506 19.877 9.154E-01 0.027 42291.801 TURB. TURB. 0.022 2.097E-02 3.158E-02 -0.010
58 57 T-57 373645.934 8499917.151 25.358 88.069 0.064 1.482 44.40 0.301 20.178 9.570E-01 0.005 44214.149 TURB. TURB. 0.022 2.270E-02 6.835E-03 -0.002
57 56 T-56 373647.434 8499917.284 25.369 88.069 0.064 1.546 44.40 1.506 21.684 9.986E-01 0.025 46136.497 TURB. TURB. 0.021 2.448E-02 3.687E-02 -0.011
56 55 T-55 373647.734 8499917.310 25.371 88.070 0.064 1.611 44.40 0.301 21.985 1.040E+00 0.005 48058.866 TURB. TURB. 0.021 2.633E-02 7.928E-03 -0.002
55 54 T-54 373649.234 8499917.442 25.381 88.069 0.064 1.675 44.40 1.506 23.491 1.082E+00 0.023 49981.213 TURB. TURB. 0.021 2.823E-02 4.251E-02 -0.010
54 53 T-53 373649.534 8499917.469 25.383 88.069 0.064 1.739 44.40 0.301 23.792 1.123E+00 0.004 51903.559 TURB. TURB. 0.021 3.020E-02 9.095E-03 -0.002
53 52 T-52 373651.034 8499917.601 25.393 88.070 0.064 1.804 44.40 1.506 25.298 1.165E+00 0.022 53825.928 TURB. TURB. 0.021 3.222E-02 4.852E-02 -0.010
52 51 T-51 373651.334 8499917.627 25.396 88.069 0.064 1.868 44.40 0.301 25.599 1.207E+00 0.004 55748.273 TURB. TURB. 0.021 3.430E-02 1.033E-02 -0.003
51 50 T-50 373652.834 8499917.759 25.405 88.069 0.064 1.933 44.40 1.506 27.105 1.248E+00 0.020 57670.619 TURB. TURB. 0.020 3.644E-02 5.487E-02 -0.009
50 49 T-49 373653.134 8499917.786 25.407 88.069 0.064 1.997 44.40 0.301 27.406 1.290E+00 0.004 59592.964 TURB. TURB. 0.020 3.864E-02 1.164E-02 -0.002
49 48 T-48 373654.634 8499917.918 25.415 88.069 0.064 2.061 44.40 1.506 28.912 1.331E+00 0.019 61515.309 TURB. TURB. 0.020 4.089E-02 6.157E-02 -0.008
48 47 T-47 373654.934 8499917.944 25.417 88.069 0.064 2.126 59.80 0.301 29.213 7.569E-01 0.007 47100.866 TURB. TURB. 0.021 1.038E-02 3.126E-03 -0.002
47 46 T-46 373656.434 8499918.076 25.425 88.085 0.064 2.190 59.80 1.506 30.719 7.799E-01 0.032 48528.418 TURB. TURB. 0.021 1.095E-02 1.649E-02 -0.008
46 45 T-45 373656.734 8499918.103 25.427 88.069 0.064 2.255 59.80 0.301 31.020 8.028E-01 0.006 49955.710 TURB. TURB. 0.021 1.153E-02 3.472E-03 -0.002
45 44 T-44 373658.234 8499918.235 25.435 88.069 0.064 2.319 59.80 1.506 32.526 8.257E-01 0.030 51383.002 TURB. TURB. 0.021 1.212E-02 1.825E-02 -0.008
44 43 T-43 373658.534 8499918.261 25.436 88.069 0.064 2.384 59.80 0.301 32.827 8.487E-01 0.006 52810.293 TURB. TURB. 0.021 1.273E-02 3.832E-03 -0.001
43 42 T-42 373660.034 8499918.394 25.446 88.069 0.064 2.448 59.80 1.506 34.333 8.716E-01 0.029 54237.585 TURB. TURB. 0.021 1.335E-02 2.010E-02 -0.010
42 41 T-41 373660.334 8499918.420 25.449 88.069 0.064 2.512 59.80 0.301 34.634 8.945E-01 0.006 55664.876 TURB. TURB. 0.020 1.398E-02 4.210E-03 -0.003
41 40 T-40 373661.834 8499918.552 25.468 88.069 0.064 2.577 59.80 1.506 36.140 9.175E-01 0.027 57092.167 TURB. TURB. 0.020 1.462E-02 2.202E-02 -0.019
40 39 T-39 373662.134 8499918.579 25.472 88.069 0.064 2.641 59.80 0.301 36.442 9.404E-01 0.005 58519.458 TURB. TURB. 0.020 1.528E-02 4.604E-03 -0.004
39 38 T-38 373663.634 8499918.711 25.491 88.069 0.064 2.706 59.80 1.506 37.947 9.634E-01 0.026 59946.749 TURB. TURB. 0.020 1.595E-02 2.403E-02 -0.019
38 37 T-37 373663.934 8499918.737 25.495 88.069 0.064 2.770 59.80 0.301 38.249 9.863E-01 0.005 61374.040 TURB. TURB. 0.020 1.664E-02 5.011E-03 -0.004
37 36 T-36 373665.434 8499918.869 25.514 88.069 0.064 2.835 59.80 1.506 39.755 1.009E+00 0.025 62801.331 TURB. TURB. 0.020 1.734E-02 2.611E-02 -0.019
36 35 T-35 373665.734 8499918.896 25.518 88.069 0.064 2.899 59.80 0.301 40.056 1.032E+00 0.005 64228.622 TURB. TURB. 0.020 1.805E-02 5.436E-03 -0.004
35 34 T-34 373667.234 8499919.028 25.537 88.069 0.064 2.963 59.80 1.506 41.562 1.055E+00 0.024 65655.913 TURB. TURB. 0.020 1.877E-02 2.826E-02 -0.019
34 33 T-33 373667.534 8499919.054 25.540 88.069 0.064 3.028 59.80 0.301 41.863 1.078E+00 0.005 67083.204 TURB. TURB. 0.020 1.950E-02 5.874E-03 -0.003
33 32 T-32 373669.034 8499919.187 25.559 88.069 0.064 3.092 59.80 1.506 43.369 1.101E+00 0.023 68510.494 TURB. TURB. 0.020 2.025E-02 3.050E-02 -0.019
32 31 T-31 373669.334 8499919.213 25.563 88.070 0.064 3.157 59.80 0.301 43.670 1.124E+00 0.004 69937.801 TURB. TURB. 0.020 2.101E-02 6.328E-03 -0.004
31 30 T-30 373670.834 8499919.345 25.582 88.069 0.064 3.221 59.80 1.506 45.176 1.147E+00 0.022 71365.092 TURB. TURB. 0.019 2.179E-02 3.281E-02 -0.019
30 29 T-29 373671.134 8499919.372 25.586 88.069 0.064 3.285 59.80 0.301 45.477 1.170E+00 0.004 72792.383 TURB. TURB. 0.019 2.257E-02 6.800E-03 -0.004
29 28 T-28 373672.634 8499919.504 25.600 88.069 0.064 3.350 59.80 1.506 46.983 1.193E+00 0.021 74219.673 TURB. TURB. 0.019 2.337E-02 3.519E-02 -0.014
28 27 T-27 373672.934 8499919.530 25.600 88.069 0.064 3.414 59.80 0.301 47.284 1.216E+00 0.004 75646.963 TURB. TURB. 0.019 2.418E-02 7.282E-03 0.000
27 26 T-26 373674.434 8499919.662 25.600 88.069 0.064 3.479 59.80 1.506 48.790 1.239E+00 0.020 77074.254 TURB. TURB. 0.019 2.500E-02 3.765E-02 0.000
26 25 T-25 373674.734 8499919.689 25.600 88.069 0.064 3.543 59.80 0.301 49.091 1.262E+00 0.004 78501.543 TURB. TURB. 0.019 2.584E-02 7.783E-03 0.000
25 24 T-24 373676.234 8499919.821 25.600 88.069 0.064 3.608 59.80 1.506 50.597 1.284E+00 0.020 79928.833 TURB. TURB. 0.019 2.669E-02 4.019E-02 0.000
24 23 T-23 373676.534 8499919.847 25.600 88.069 0.064 3.672 59.80 0.301 50.898 1.307E+00 0.004 81356.123 TURB. TURB. 0.019 2.755E-02 8.295E-03 0.000
23 22 T-22 373678.034 8499919.980 25.600 88.069 0.064 3.736 59.80 1.506 52.404 1.330E+00 0.019 82783.412 TURB. TURB. 0.019 2.842E-02 4.280E-02 0.000
22 21 T-21 373678.334 8499920.006 25.600 88.070 0.064 3.801 71.20 0.301 52.705 9.546E-01 0.005 70727.541 TURB. TURB. 0.019 1.269E-02 3.822E-03 0.000
21 20 T-20 373679.834 8499920.138 25.600 88.069 0.064 3.865 71.20 1.506 54.211 9.708E-01 0.026 71926.303 TURB. TURB. 0.019 1.308E-02 1.969E-02 0.000
20 19 T-19 373680.134 8499920.165 25.600 88.069 0.064 3.930 71.20 0.301 54.512 9.870E-01 0.005 73125.066 TURB. TURB. 0.019 1.347E-02 4.057E-03 0.000
19 18 T-18 373681.634 8499920.297 25.600 88.070 0.064 3.994 71.20 1.506 56.018 1.003E+00 0.025 74323.842 TURB. TURB. 0.019 1.387E-02 2.088E-02 0.000
18 17 T-17 373681.934 8499920.323 25.600 88.069 0.064 4.059 71.20 0.301 56.319 1.019E+00 0.005 75522.604 TURB. TURB. 0.019 1.427E-02 4.297E-03 0.000
17 16 T-16 373683.434 8499920.455 25.612 88.069 0.064 4.123 71.20 1.506 57.825 1.036E+00 0.024 76721.367 TURB. TURB. 0.019 1.468E-02 2.210E-02 -0.012
16 15 T-15 373683.734 8499920.482 25.617 88.069 0.064 4.187 71.20 0.301 58.126 1.052E+00 0.005 77920.129 TURB. TURB. 0.019 1.509E-02 4.547E-03 -0.005
15 14 T-14 373685.234 8499920.614 25.648 88.069 0.064 4.252 71.20 1.506 59.632 1.068E+00 0.024 79118.892 TURB. TURB. 0.019 1.551E-02 2.336E-02 -0.031
14 13 T-13 373685.534 8499920.640 25.653 88.069 0.064 4.316 71.20 0.301 59.933 1.084E+00 0.005 80317.654 TURB. TURB. 0.019 1.593E-02 4.799E-03 -0.005
13 12 T-12 373687.034 8499920.772 25.677 88.069 0.064 4.381 71.20 1.506 61.439 1.100E+00 0.023 81516.417 TURB. TURB. 0.019 1.636E-02 2.464E-02 -0.024
12 11 T-11 373687.334 8499920.799 25.681 88.069 0.064 4.445 71.20 0.301 61.741 1.116E+00 0.004 82715.179 TURB. TURB. 0.019 1.680E-02 5.060E-03 -0.004
11 10 T-10 373688.834 8499920.931 25.705 88.069 0.064 4.509 71.20 1.506 63.247 1.133E+00 0.022 83913.942 TURB. TURB. 0.019 1.723E-02 2.595E-02 -0.024
10 9 T-9 373689.134 8499920.957 25.710 88.069 0.064 4.574 71.20 0.301 63.548 1.149E+00 0.004 85112.704 TURB. TURB. 0.019 1.768E-02 5.324E-03 -0.005
9 8 T-8 373690.634 8499921.090 25.733 88.069 0.064 4.638 71.20 1.506 65.054 1.165E+00 0.022 86311.467 TURB. TURB. 0.019 1.813E-02 2.730E-02 -0.023
8 7 T-7 373690.934 8499921.116 25.738 88.069 0.064 4.703 71.20 0.301 65.355 1.181E+00 0.004 87510.230 TURB. TURB. 0.019 1.858E-02 5.596E-03 -0.005
7 6 T-6 373692.434 8499921.248 25.763 88.069 0.064 4.767 71.20 1.506 66.861 1.197E+00 0.021 88708.992 TURB. TURB. 0.019 1.904E-02 2.867E-02 -0.025
6 5 T-5 373692.734 8499921.275 25.768 88.069 0.064 4.832 71.20 0.301 67.162 1.214E+00 0.004 89907.755 TURB. TURB. 0.019 1.950E-02 5.876E-03 -0.005
5 4 T-4 373694.234 8499921.407 25.781 88.069 0.064 4.896 71.20 1.506 68.668 1.230E+00 0.020 91106.518 TURB. TURB. 0.018 1.997E-02 3.008E-02 -0.013
4 3 T-3 373694.534 8499921.433 25.783 88.069 0.064 4.960 71.20 0.301 68.969 1.246E+00 0.004 92305.281 TURB. TURB. 0.018 2.045E-02 6.157E-03 -0.002
3 2 T-2 373696.034 8499921.565 25.789 88.069 0.064 5.025 71.20 1.506 70.475 1.262E+00 0.020 93504.044 TURB. TURB. 0.018 2.093E-02 3.151E-02 -0.006
2 1 T-1 373696.334 8499921.592 25.790 88.069 0.064 5.089 71.20 0.301 70.776 1.278E+00 0.004 94702.807 TURB. TURB. 0.018 2.141E-02 6.449E-03 -0.001
373696.993 8499921.650 25.792
373697.169 8499920.077 25.791
∆P/γ = ∆P/γ = ∑ 1.993 1.263 ### -0.563 ###






























73.021 1.294E+00 0.0 95901.569
5.684E-01 4.815E-02  
 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
i f Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
221 373714.334 8499835.162 25.705 66.053
221 220 T-220 373714.334 8499835.462 25.706 0.790 0.790 16.100 0.300 65.753 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -4.315E-04
220 219 T-219 373714.334 8499835.762 25.706 0.790 1.580 16.100 0.300 65.453 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -4.315E-04
219 218 T-218 373714.334 8499836.062 25.706 0.790 2.370 16.100 0.300 65.153 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -4.315E-04
4 3 T-3 373714.334 8499900.562 25.799 0.790 172.220 16.100 0.300 0.653 2.350E-01 0.021 3936.787 CRIT. TURB. 0.040 2.108E-03 2.814E-04 -4.315E-04
3 2 T-2 373714.334 8499900.862 25.800 0.790 173.010 16.100 0.300 0.353 2.361E-01 0.021 3954.846 CRIT. TURB. 0.040 2.124E-03 2.840E-04 -4.315E-04
2 1 T-1 373714.334 8499901.162 25.800 0.790 173.800 16.100 0.300 0.053 2.371E-01 0.021 3972.905 CRIT. TURB. 0.040 2.141E-03 2.866E-04 -4.315E-04
1 L20 T-0 173.800 16.000 0.700 2.401E-01 0.049 3997.735 CRIT. TURB. 0.040 5.144E-03 2.939E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.774E-01 2.146E-02 -9.492E-02
220 373699.634 8499834.088 25.729 65.975
220 219 T-219 373699.634 8499834.388 25.730 0.790 0.790 16.100 0.300 65.675 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -9.867E-04
219 218 T-218 373699.634 8499834.688 25.731 0.790 1.580 16.100 0.300 65.375 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -9.867E-04
218 217 T-217 373699.634 8499834.988 25.732 0.790 2.370 16.100 0.300 65.075 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -9.867E-04
4 3 T-3 373699.634 8499899.188 25.943 0.790 171.430 16.100 0.300 0.875 2.339E-01 0.021 3918.729 CRIT. TURB. 0.040 2.091E-03 2.789E-04 -9.867E-04
3 2 T-2 373699.634 8499899.488 25.944 0.790 172.220 16.100 0.300 0.575 2.350E-01 0.021 3936.787 CRIT. TURB. 0.040 2.108E-03 2.814E-04 -9.867E-04
2 1 T-1 373699.634 8499899.788 25.945 0.790 173.010 16.100 0.300 0.275 2.361E-01 0.021 3954.846 CRIT. TURB. 0.040 2.124E-03 2.840E-04 -9.867E-04
1 L3 T-0 173.010 16.000 0.700 2.390E-01 0.049 3979.564 CRIT. TURB. 0.040 5.104E-03 2.912E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.752E-01 2.117E-02 -2.161E-01-2.352E-02 -2.912E-03 -2.170E-01 27.735





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
66 373755.734 8499841.272 25.600
66 65 T-65 373755.434 8499841.716 25.600 2.628 0.002 0.002 44.40 0.536 0.536 1.242E-03 7.193 57.363 LAMI. LAMI. 1.116 1.974E-06 1.058E-06 0.000
65 64 T-64 373753.934 8499843.937 25.608 2.925 0.002 0.004 44.40 2.680 3.216 2.623E-03 17.026 121.209 LAMI. LAMI. 0.528 4.172E-06 1.118E-05 -0.008
64 63 T-63 373753.634 8499844.381 25.610 5.339 0.004 0.008 44.40 0.536 3.752 5.146E-03 1.736 237.747 LAMI. LAMI. 0.269 8.183E-06 4.385E-06 -0.002
63 62 T-62 373752.134 8499846.601 25.621 5.810 0.004 0.012 44.40 2.679 6.431 7.891E-03 5.659 364.566 LAMI. LAMI. 0.176 1.255E-05 3.362E-05 -0.011
62 61 T-61 373751.834 8499847.045 25.623 8.162 0.006 0.018 44.40 0.536 6.967 1.175E-02 0.760 542.724 LAMI. LAMI. 0.118 1.868E-05 1.001E-05 -0.002
61 60 T-60 373750.334 8499849.265 25.635 8.632 0.006 0.025 44.40 2.679 9.646 1.582E-02 2.822 731.141 LAMI. LAMI. 0.088 2.516E-05 6.742E-05 -0.012
60 59 T-59 373750.034 8499849.709 25.637 10.985 0.008 0.033 44.40 0.536 10.182 2.101E-02 0.425 970.918 LAMI. LAMI. 0.066 3.342E-05 1.791E-05 -0.002
59 58 T-58 373748.534 8499851.929 25.648 11.455 0.008 0.041 44.40 2.679 12.861 2.643E-02 1.690 1220.955 LAMI. LAMI. 0.052 4.202E-05 1.126E-04 -0.011
58 57 T-57 373748.234 8499852.373 25.650 13.807 0.010 0.051 44.40 0.536 13.397 3.295E-02 0.271 1522.330 LAMI. LAMI. 0.042 5.239E-05 2.808E-05 -0.002
57 56 T-56 373746.734 8499854.594 25.662 14.278 0.010 0.061 44.40 2.680 16.077 3.970E-02 1.125 1833.986 LAMI. LAMI. 0.035 6.312E-05 1.692E-04 -0.012
56 55 T-55 373746.434 8499855.038 25.665 16.631 0.012 0.074 44.40 0.536 16.613 4.755E-02 0.188 2197.003 CRIT. TURB. 0.048 1.246E-04 6.677E-05 -0.003
55 54 T-54 373744.934 8499857.258 25.681 17.101 0.013 0.086 44.40 2.679 19.292 5.563E-02 0.803 2570.279 CRIT. TURB. 0.046 1.623E-04 4.349E-04 -0.016
54 53 T-53 373744.634 8499857.702 25.684 19.453 0.014 0.100 44.40 0.536 19.828 6.482E-02 0.138 2994.894 CRIT. TURB. 0.044 2.102E-04 1.126E-04 -0.003
53 52 T-52 373743.134 8499859.922 25.699 19.924 0.015 0.115 44.40 2.679 22.508 7.423E-02 0.602 3429.790 CRIT. TURB. 0.042 2.645E-04 7.087E-04 -0.015
52 51 T-51 373742.834 8499860.366 25.702 22.276 0.016 0.131 44.40 0.536 23.043 8.476E-02 0.105 3916.025 CRIT. TURB. 0.040 3.315E-04 1.776E-04 -0.003
51 50 T-50 373741.334 8499862.586 25.714 22.746 0.017 0.148 44.40 2.679 25.723 9.551E-02 0.468 4412.519 TURB. TURB. 0.039 4.063E-04 1.089E-03 -0.012
50 49 T-49 373741.034 8499863.030 25.717 25.099 0.018 0.166 44.40 0.536 26.259 1.074E-01 0.083 4960.374 TURB. TURB. 0.038 4.964E-04 2.660E-04 -0.003
49 48 T-48 373739.534 8499865.251 25.728 25.569 0.019 0.185 44.40 2.680 28.939 1.194E-01 0.374 5518.488 TURB. TURB. 0.036 5.960E-04 1.597E-03 -0.011
48 47 T-47 373739.234 8499865.695 25.731 27.922 0.020 0.205 44.40 0.536 29.475 1.326E-01 0.067 6127.963 TURB. TURB. 0.035 7.136E-04 3.824E-04 -0.003
47 46 T-46 373737.734 8499867.915 25.743 28.393 0.021 0.226 44.40 2.679 32.154 1.460E-01 0.306 6747.718 TURB. TURB. 0.034 8.423E-04 2.257E-03 -0.012
46 45 T-45 373737.434 8499868.359 25.745 30.745 0.022 0.249 44.40 0.536 32.690 1.606E-01 0.056 7418.813 TURB. TURB. 0.034 9.920E-04 5.316E-04 -0.002
45 44 T-44 373735.934 8499870.579 25.757 31.215 0.023 0.271 44.40 2.679 35.369 1.753E-01 0.255 8100.166 TURB. TURB. 0.033 1.155E-03 3.094E-03 -0.012
44 43 T-43 373735.634 8499871.023 25.759 33.567 0.025 0.296 44.40 0.536 35.905 1.912E-01 0.047 8832.859 TURB. TURB. 0.032 1.341E-03 7.188E-04 -0.002
43 42 T-42 373734.134 8499873.243 25.771 34.038 0.025 0.321 44.40 2.679 38.584 2.073E-01 0.215 9575.832 TURB. TURB. 0.031 1.543E-03 4.134E-03 -0.012
42 41 T-41 373733.834 8499873.687 25.774 36.390 0.027 0.348 44.40 0.536 39.120 2.245E-01 0.040 10370.145 TURB. TURB. 0.031 1.772E-03 9.496E-04 -0.003
41 40 T-40 373732.334 8499875.908 25.786 36.860 0.027 0.374 44.40 2.680 41.800 2.419E-01 0.185 11174.716 TURB. TURB. 0.030 2.018E-03 5.408E-03 -0.012
40 39 T-39 373732.034 8499876.352 25.788 39.213 0.029 0.403 44.40 0.536 42.336 2.604E-01 0.034 12030.648 TURB. TURB. 0.029 2.295E-03 1.230E-03 -0.002
39 38 T-38 373730.534 8499878.572 25.799 39.684 0.029 0.432 44.40 2.679 45.015 2.791E-01 0.160 12896.861 TURB. TURB. 0.029 2.590E-03 6.940E-03 -0.011
38 37 T-37 373730.234 8499879.016 25.799 42.036 0.031 0.463 44.40 0.536 45.551 2.990E-01 0.030 13814.413 TURB. TURB. 0.028 2.920E-03 1.565E-03 0.000
37 36 T-36 373728.734 8499881.236 25.800 42.507 0.031 0.494 44.40 2.679 48.230 3.191E-01 0.140 14742.246 TURB. TURB. 0.028 3.272E-03 8.765E-03 -0.001
36 35 T-35 373728.434 8499881.680 25.800 44.859 0.033 0.527 44.40 0.536 48.766 3.403E-01 0.026 15721.417 TURB. TURB. 0.028 3.661E-03 1.962E-03 0.000
35 34 T-34 373726.934 8499883.900 25.800 45.329 0.033 0.560 44.40 2.679 51.445 3.617E-01 0.123 16710.846 TURB. TURB. 0.027 4.074E-03 1.092E-02 0.000
34 33 T-33 373726.634 8499884.345 25.800 47.681 0.035 0.595 44.40 0.537 51.982 3.842E-01 0.023 17751.615 TURB. TURB. 0.027 4.529E-03 2.431E-03 0.000
33 32 T-32 373725.134 8499886.565 25.800 48.153 0.035 0.630 44.40 2.679 54.661 4.070E-01 0.110 18802.685 TURB. TURB. 0.026 5.010E-03 1.342E-02 0.000
32 31 T-31 373724.834 8499887.009 25.800 50.505 0.037 0.667 44.40 0.536 55.197 4.308E-01 0.021 19905.094 TURB. TURB. 0.026 5.537E-03 2.967E-03 0.000
31 30 T-30 373723.334 8499889.229 25.800 50.975 0.037 0.704 44.40 2.679 57.876 4.549E-01 0.098 21017.762 TURB. TURB. 0.026 6.093E-03 1.632E-02 0.000
30 29 T-29 373723.034 8499889.673 25.800 53.327 0.039 0.743 44.40 0.536 58.412 4.801E-01 0.019 22181.768 TURB. TURB. 0.025 6.699E-03 3.589E-03 0.000
29 28 T-28 373721.534 8499891.893 25.800 53.798 0.039 0.783 44.40 2.679 61.092 5.055E-01 0.088 23356.055 TURB. TURB. 0.025 7.335E-03 1.965E-02 0.000
28 27 T-27 373721.234 8499892.337 25.800 56.150 0.041 0.824 44.40 0.536 61.627 5.320E-01 0.017 24581.680 TURB. TURB. 0.025 8.027E-03 4.301E-03 0.000
27 26 T-26 373719.734 8499894.557 25.800 56.620 0.041 0.865 44.40 2.679 64.307 5.588E-01 0.080 25817.564 TURB. TURB. 0.024 8.752E-03 2.345E-02 0.000
26 25 T-25 373719.434 8499895.002 25.800 58.973 0.043 0.908 44.40 0.537 64.843 5.867E-01 0.015 27104.809 TURB. TURB. 0.024 9.537E-03 5.118E-03 0.000
25 24 T-24 373717.934 8499897.222 25.800 59.444 0.043 0.952 44.40 2.679 67.523 6.147E-01 0.073 28402.334 TURB. TURB. 0.024 1.036E-02 2.775E-02 0.000
24 23 T-23 373717.634 8499897.666 25.800 61.796 0.045 0.997 44.40 0.536 68.058 6.439E-01 0.014 29751.198 TURB. TURB. 0.024 1.124E-02 6.025E-03 0.000
23 22 T-22 373716.134 8499899.886 25.800 62.267 0.046 1.043 44.40 2.679 70.738 6.734E-01 0.066 31110.342 TURB. TURB. 0.023 1.217E-02 3.260E-02 0.000
22 21 T-21 373715.834 8499900.330 25.800 64.619 0.047 1.090 44.40 0.536 71.274 7.039E-01 0.013 32520.825 TURB. TURB. 0.023 1.316E-02 7.052E-03 0.000
373715.216 8499901.245 25.800
373714.334 8499901.162 25.800
20 19 T-19 373714.034 8499901.134 25.800 66.053 0.048 1.186 44.40 0.301 73.565 7.658E-01 0.007 35383.351 TURB. TURB. 0.023 1.528E-02 4.604E-03 0.000
19 18 T-18 373712.534 8499900.994 25.800 66.052 0.048 1.234 44.40 1.507 75.071 7.970E-01 0.032 36825.112 TURB. TURB. 0.022 1.640E-02 2.471E-02 0.000
18 17 T-17 373712.234 8499900.966 25.800 66.044 0.048 1.282 44.40 0.301 75.373 8.282E-01 0.006 38266.699 TURB. TURB. 0.022 1.756E-02 5.291E-03 0.000
17 16 T-16 373710.734 8499900.826 25.800 66.042 0.048 1.331 44.40 1.507 76.879 8.595E-01 0.029 39708.243 TURB. TURB. 0.022 1.875E-02 2.825E-02 0.000
16 15 T-15 373710.434 8499900.797 25.800 66.035 0.048 1.379 44.40 0.301 77.181 8.906E-01 0.006 41149.633 TURB. TURB. 0.022 1.998E-02 6.021E-03 0.000
15 14 T-14 373708.934 8499900.657 25.813 66.032 0.048 1.427 44.40 1.507 78.687 9.218E-01 0.027 42590.958 TURB. TURB. 0.022 2.124E-02 3.199E-02 -0.013
14 13 T-13 373708.634 8499900.629 25.826 66.024 0.048 1.476 44.40 0.302 78.989 9.530E-01 0.005 44032.109 TURB. TURB. 0.022 2.253E-02 6.795E-03 -0.013
13 12 T-12 373707.134 8499900.489 25.892 66.023 0.048 1.524 44.40 1.508 80.497 9.842E-01 0.026 45473.238 TURB. TURB. 0.021 2.386E-02 3.598E-02 -0.066
12 11 T-11 373706.834 8499900.461 25.902 66.015 0.048 1.572 44.40 0.301 80.798 1.015E+00 0.005 46914.196 TURB. TURB. 0.021 2.522E-02 7.603E-03 -0.010
11 10 T-10 373705.334 8499900.321 25.939 66.013 0.048 1.620 44.40 1.507 82.305 1.047E+00 0.024 48355.110 TURB. TURB. 0.021 2.662E-02 4.011E-02 -0.037
10 9 T-9 373705.034 8499900.292 25.947 66.005 0.048 1.669 44.40 0.302 82.607 1.078E+00 0.005 49795.852 TURB. TURB. 0.021 2.805E-02 8.456E-03 -0.008
9 8 T-8 373703.534 8499900.152 25.984 66.003 0.048 1.717 44.40 1.507 84.114 1.109E+00 0.023 51236.551 TURB. TURB. 0.021 2.951E-02 4.447E-02 -0.037
8 7 T-7 373703.234 8499900.124 25.987 65.995 0.048 1.765 44.40 0.301 84.415 1.140E+00 0.004 52677.078 TURB. TURB. 0.021 3.100E-02 9.342E-03 -0.003
7 6 T-6 373701.734 8499899.984 25.971 65.994 0.048 1.814 44.40 1.507 85.922 1.171E+00 0.021 54117.561 TURB. TURB. 0.021 3.253E-02 4.901E-02 0.016
6 5 T-5 373701.434 8499899.956 25.966 65.985 0.048 1.862 44.40 0.301 86.223 1.203E+00 0.004 55557.868 TURB. TURB. 0.021 3.409E-02 1.027E-02 0.005
5 4 T-4 373699.934 8499899.816 25.948 65.984 0.048 1.910 44.40 1.507 87.730 1.234E+00 0.020 56998.153 TURB. TURB. 0.020 3.568E-02 5.376E-02 0.018
4 3 T-3 373699.634 8499899.788 25.945 65.976 0.048 1.958 44.40 0.301 88.031 1.265E+00 0.004 58438.263 TURB. TURB. 0.020 3.731E-02 1.124E-02 0.003
373699.442 8499899.769 25.943
373698.134 8499911.459 25.972
2 1 T-1 373697.834 8499914.139 25.933 77.778 0.057 2.064 44.40 2.697 102.684 1.333E+00 0.034 61576.070 TURB. TURB. 0.020 4.096E-02 1.105E-01 0.039
1 V-16 T-0 373697.169 8499920.077 25.791 80.484 0.059 2.122 59.80 5.977 6.0 108.661 7.557E-01 0.132 47023.055 TURB. TURB. 0.021 1.035E-02 6.187E-02 0.142
∆P/γ = ∆P/γ = ∆P/γ = ∑ 1.263 ### -0.191 ###
3 99.987 1.296E+0011.9560.048 2.007 44.40
7.346E-01




































































Sub Unidad de Riego # 17 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
294 373508.834 8499817.176 23.734 88.073
294 293 T-293 373508.834 8499817.476 23.736 0.790 0.790 16.100 0.300 87.773 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -2.698E-03
293 292 T-292 373508.834 8499817.776 23.739 0.790 1.580 16.100 0.300 87.473 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -2.698E-03
292 291 T-291 373508.834 8499818.076 23.742 0.790 2.370 16.100 0.300 87.173 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -2.698E-03
4 3 T-3 373508.834 8499904.472 24.519 0.790 229.890 16.100 0.300 0.773 3.137E-01 0.016 5255.069 TURB.TURB. 0.037 3.455E-03 5.015E-04 -2.698E-03
3 2 T-2 373508.834 8499904.772 24.521 0.790 230.680 16.100 0.300 0.473 3.148E-01 0.016 5273.128 TURB.TURB. 0.037 3.475E-03 5.049E-04 -2.698E-03
2 1 T-1 373508.834 8499905.072 24.524 0.790 231.470 16.100 0.300 0.173 3.158E-01 0.016 5291.186 TURB.TURB. 0.037 3.495E-03 5.084E-04 -2.698E-03
1 L100 T-0 231.470 16.000 0.700 3.198E-01 0.036 5324.256 TURB.TURB. 0.037 8.399E-03 5.212E-04 0.600




G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
294 373624.334 8499827.349 24.808 88.070
294 293 T-293 373624.334 8499827.649 24.809 0.790 0.790 16.100 0.300 87.770 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.403E-03
293 292 T-292 373624.334 8499827.949 24.811 0.790 1.580 16.100 0.300 87.470 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.403E-03
292 291 T-291 373624.334 8499828.249 24.812 0.790 2.370 16.100 0.300 87.170 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.403E-03
4 3 T-3 373624.334 8499914.648 25.216 0.790 229.890 16.100 0.300 0.770 3.137E-01 0.016 5255.069 TURB.TURB. 0.037 3.455E-03 5.015E-04 -1.403E-03
3 2 T-2 373624.334 8499914.948 25.218 0.790 230.680 16.100 0.300 0.470 3.148E-01 0.016 5273.128 TURB.TURB. 0.037 3.475E-03 5.049E-04 -1.403E-03
2 1 T-1 373624.334 8499915.248 25.219 0.790 231.470 16.100 0.300 0.170 3.158E-01 0.016 5291.186 TURB.TURB. 0.037 3.495E-03 5.084E-04 -1.403E-03
1 L30 T-0 231.470 16.000 0.700 3.198E-01 0.036 5324.256 TURB.TURB. 0.037 8.399E-03 5.212E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
100 373508.834 8499905.072 24.524
100 99 T-99 373509.134 8499905.099 24.526 88.073 0.064 0.064 44.40 0.301 0.301 4.161E-02 0.121 1922.418 LAMI. LAMI. 0.033 6.616E-05 1.993E-05 -0.002
99 98 T-98 373510.634 8499905.231 24.536 88.073 0.064 0.129 44.40 1.506 1.807 8.322E-02 0.302 3844.835 CRIT. TURB. 0.040 3.213E-04 4.838E-04 -0.010
98 97 T-97 373510.934 8499905.257 24.539 88.073 0.064 0.193 44.40 0.301 2.108 1.248E-01 0.040 5767.252 TURB. TURB. 0.036 6.429E-04 1.936E-04 -0.003
97 96 T-96 373512.434 8499905.389 24.549 88.137 0.064 0.258 44.40 1.506 3.614 1.665E-01 0.151 7691.067 TURB. TURB. 0.033 1.056E-03 1.590E-03 -0.010
96 95 T-95 373512.734 8499905.416 24.551 88.073 0.064 0.322 44.40 0.301 3.915 2.081E-01 0.024 9613.483 TURB. TURB. 0.031 1.554E-03 4.680E-04 -0.002
95 94 T-94 373514.234 8499905.548 24.562 88.073 0.064 0.387 44.40 1.506 5.421 2.497E-01 0.101 11535.900 TURB. TURB. 0.030 2.133E-03 3.212E-03 -0.011
94 93 T-93 373514.534 8499905.574 24.564 88.073 0.064 0.451 44.40 0.301 5.722 2.913E-01 0.017 13458.316 TURB. TURB. 0.029 2.790E-03 8.402E-04 -0.002
93 92 T-92 373516.034 8499905.707 24.575 88.073 0.064 0.515 44.40 1.506 7.228 3.329E-01 0.075 15380.733 TURB. TURB. 0.028 3.523E-03 5.306E-03 -0.011
92 91 T-91 373516.334 8499905.733 24.577 88.073 0.064 0.580 44.40 0.301 7.529 3.745E-01 0.013 17303.171 TURB. TURB. 0.027 4.330E-03 1.304E-03 -0.002
91 90 T-90 373517.834 8499905.865 24.588 88.072 0.064 0.644 44.40 1.506 9.035 4.161E-01 0.060 19225.587 TURB. TURB. 0.026 5.209E-03 7.845E-03 -0.011
90 89 T-89 373518.134 8499905.892 24.590 88.073 0.064 0.709 44.40 0.301 9.336 4.577E-01 0.011 21148.004 TURB. TURB. 0.026 6.159E-03 1.855E-03 -0.002
89 88 T-88 373519.634 8499906.024 24.600 88.074 0.064 0.773 44.40 1.506 10.842 4.993E-01 0.050 23070.443 TURB. TURB. 0.025 7.178E-03 1.081E-02 -0.010
88 87 T-87 373519.934 8499906.050 24.601 88.073 0.064 0.838 44.40 0.301 11.143 5.409E-01 0.009 24992.861 TURB. TURB. 0.025 8.265E-03 2.489E-03 -0.001
87 86 T-86 373521.434 8499906.182 24.608 88.073 0.064 0.902 44.40 1.506 12.649 5.826E-01 0.043 26915.278 TURB. TURB. 0.024 9.420E-03 1.418E-02 -0.007
86 85 T-85 373521.734 8499906.209 24.609 88.211 0.065 0.967 44.40 0.301 12.950 6.242E-01 0.008 28840.707 TURB. TURB. 0.024 1.064E-02 3.206E-03 -0.001
85 84 T-84 373523.234 8499906.341 24.616 88.135 0.064 1.031 44.40 1.506 14.456 6.659E-01 0.038 30764.477 TURB. TURB. 0.023 1.193E-02 1.796E-02 -0.007
84 83 T-83 373523.534 8499906.367 24.617 88.072 0.064 1.095 44.40 0.301 14.757 7.075E-01 0.007 32686.892 TURB. TURB. 0.023 1.328E-02 3.999E-03 -0.001
83 82 T-82 373525.034 8499906.500 24.626 88.042 0.064 1.160 44.40 1.506 16.263 7.491E-01 0.034 34608.653 TURB. TURB. 0.023 1.469E-02 2.213E-02 -0.009
82 81 T-81 373525.334 8499906.526 24.628 88.073 0.064 1.224 44.40 0.301 16.564 7.907E-01 0.006 36531.088 TURB. TURB. 0.023 1.617E-02 4.870E-03 -0.002
81 80 T-80 373526.834 8499906.658 24.637 88.143 0.064 1.289 44.40 1.506 18.070 8.323E-01 0.030 38455.052 TURB. TURB. 0.022 1.771E-02 2.667E-02 -0.009
80 79 T-79 373527.134 8499906.685 24.639 88.072 0.064 1.353 44.40 0.301 18.371 8.739E-01 0.006 40377.465 TURB. TURB. 0.022 1.932E-02 5.818E-03 -0.002
79 78 T-78 373528.634 8499906.817 24.647 88.073 0.064 1.418 44.40 1.506 19.877 9.155E-01 0.027 42299.900 TURB. TURB. 0.022 2.098E-02 3.159E-02 -0.008
78 77 T-77 373528.934 8499906.843 24.649 88.072 0.064 1.482 44.40 0.301 20.178 9.572E-01 0.005 44222.312 TURB. TURB. 0.022 2.270E-02 6.837E-03 -0.002
77 76 T-76 373530.434 8499906.975 24.658 88.072 0.064 1.546 44.40 1.506 21.684 9.988E-01 0.025 46144.724 TURB. TURB. 0.021 2.449E-02 3.688E-02 -0.009
76 75 T-75 373530.734 8499907.002 24.660 88.072 0.064 1.611 44.40 0.301 21.985 1.040E+00 0.005 48067.135 TURB. TURB. 0.021 2.633E-02 7.933E-03 -0.002
75 74 T-74 373532.234 8499907.134 24.669 88.072 0.064 1.675 44.40 1.506 23.491 1.082E+00 0.023 49989.547 TURB. TURB. 0.021 2.824E-02 4.252E-02 -0.009
74 73 T-73 373532.534 8499907.160 24.671 88.072 0.064 1.740 44.40 0.301 23.792 1.124E+00 0.004 51911.958 TURB. TURB. 0.021 3.020E-02 9.095E-03 -0.002
73 72 T-72 373534.034 8499907.292 24.679 88.072 0.064 1.804 44.40 1.506 25.298 1.165E+00 0.022 53834.369 TURB. TURB. 0.021 3.223E-02 4.853E-02 -0.008
72 71 T-71 373534.334 8499907.319 24.681 88.072 0.064 1.869 44.40 0.301 25.599 1.207E+00 0.004 55756.779 TURB. TURB. 0.021 3.431E-02 1.033E-02 -0.002
71 70 T-70 373535.834 8499907.451 24.690 88.072 0.064 1.933 44.40 1.506 27.105 1.248E+00 0.020 57679.189 TURB. TURB. 0.020 3.645E-02 5.488E-02 -0.009
70 69 T-69 373536.134 8499907.477 24.692 88.072 0.064 1.997 44.40 0.301 27.406 1.290E+00 0.004 59601.598 TURB. TURB. 0.020 3.865E-02 1.164E-02 -0.002
69 68 T-68 373537.634 8499907.610 24.701 88.072 0.064 2.062 44.40 1.506 28.912 1.332E+00 0.019 61524.008 TURB. TURB. 0.020 4.090E-02 6.159E-02 -0.009
68 67 T-67 373537.934 8499907.636 24.703 88.072 0.064 2.126 59.80 0.301 29.213 7.570E-01 0.007 47107.373 TURB. TURB. 0.021 1.038E-02 3.127E-03 -0.002
67 66 T-66 373539.434 8499907.768 24.711 88.072 0.064 2.191 59.80 1.506 30.719 7.800E-01 0.032 48534.714 TURB. TURB. 0.021 1.095E-02 1.649E-02 -0.008
66 65 T-65 373539.734 8499907.795 24.713 88.072 0.064 2.255 59.80 0.301 31.020 8.029E-01 0.006 49962.053 TURB. TURB. 0.021 1.153E-02 3.473E-03 -0.002
65 64 T-64 373541.234 8499907.927 24.722 88.072 0.064 2.319 59.80 1.506 32.526 8.258E-01 0.030 51389.393 TURB. TURB. 0.021 1.212E-02 1.826E-02 -0.009
64 63 T-63 373541.534 8499907.953 24.724 88.072 0.064 2.384 59.80 0.301 32.827 8.488E-01 0.006 52816.733 TURB. TURB. 0.021 1.273E-02 3.833E-03 -0.002
63 62 T-62 373543.034 8499908.085 24.732 88.072 0.064 2.448 59.80 1.506 34.333 8.717E-01 0.029 54244.072 TURB. TURB. 0.021 1.335E-02 2.010E-02 -0.008
62 61 T-61 373543.334 8499908.112 24.734 88.036 0.064 2.513 59.80 0.301 34.634 8.946E-01 0.006 55670.828 TURB. TURB. 0.020 1.398E-02 4.211E-03 -0.002
61 60 T-60 373544.834 8499908.244 24.743 88.072 0.064 2.577 59.80 1.506 36.140 9.176E-01 0.027 57098.167 TURB. TURB. 0.020 1.463E-02 2.203E-02 -0.009
60 59 T-59 373545.134 8499908.270 24.745 88.072 0.064 2.642 59.80 0.301 36.441 9.405E-01 0.005 58525.507 TURB. TURB. 0.020 1.529E-02 4.603E-03 -0.002
59 58 T-58 373546.634 8499908.403 24.754 88.072 0.064 2.706 59.80 1.506 37.947 9.635E-01 0.026 59952.846 TURB. TURB. 0.020 1.596E-02 2.403E-02 -0.009
58 57 T-57 373546.934 8499908.429 24.755 88.073 0.064 2.770 59.80 0.301 38.248 9.864E-01 0.005 61380.201 TURB. TURB. 0.020 1.664E-02 5.011E-03 -0.001
57 56 T-56 373548.434 8499908.561 24.764 88.072 0.064 2.835 59.80 1.506 39.754 1.009E+00 0.025 62807.540 TURB. TURB. 0.020 1.734E-02 2.611E-02 -0.009
56 55 T-55 373548.734 8499908.588 24.766 88.072 0.064 2.899 59.80 0.301 40.055 1.032E+00 0.005 64234.878 TURB. TURB. 0.020 1.805E-02 5.437E-03 -0.002
55 54 T-54 373550.234 8499908.720 24.775 88.184 0.065 2.964 59.80 1.506 41.561 1.055E+00 0.024 65664.032 TURB. TURB. 0.020 1.877E-02 2.827E-02 -0.009
54 53 T-53 373550.534 8499908.746 24.776 88.072 0.064 3.028 59.80 0.301 41.862 1.078E+00 0.005 67091.369 TURB. TURB. 0.020 1.951E-02 5.875E-03 -0.001
53 52 T-52 373552.034 8499908.878 24.785 88.072 0.064 3.093 59.80 1.506 43.368 1.101E+00 0.023 68518.706 TURB. TURB. 0.020 2.026E-02 3.050E-02 -0.009
52 51 T-51 373552.334 8499908.905 24.787 88.072 0.064 3.157 59.80 0.301 43.669 1.124E+00 0.004 69946.043 TURB. TURB. 0.020 2.102E-02 6.331E-03 -0.002
51 50 T-50 373553.834 8499909.037 24.796 88.072 0.064 3.221 59.80 1.506 45.175 1.147E+00 0.022 71373.379 TURB. TURB. 0.019 2.179E-02 3.281E-02 -0.009
50 49 T-49 373554.134 8499909.063 24.798 88.072 0.064 3.286 59.80 0.301 45.476 1.170E+00 0.004 72800.715 TURB. TURB. 0.019 2.258E-02 6.799E-03 -0.002
49 48 T-48 373555.634 8499909.196 24.806 88.072 0.064 3.350 59.80 1.506 46.982 1.193E+00 0.021 74228.051 TURB. TURB. 0.019 2.338E-02 3.520E-02 -0.008
48 47 T-47 373555.934 8499909.222 24.808 88.073 0.064 3.415 59.80 0.301 47.283 1.216E+00 0.004 75655.403 TURB. TURB. 0.019 2.419E-02 7.283E-03 -0.002
47 46 T-46 373557.434 8499909.354 24.816 88.072 0.064 3.479 59.80 1.506 48.789 1.239E+00 0.020 77082.739 TURB. TURB. 0.019 2.501E-02 3.766E-02 -0.008
46 45 T-45 373557.734 8499909.381 24.817 88.072 0.064 3.544 59.80 0.301 49.090 1.262E+00 0.004 78510.074 TURB. TURB. 0.019 2.584E-02 7.785E-03 -0.001
45 44 T-44 373559.234 8499909.513 24.826 88.073 0.064 3.608 59.80 1.506 50.596 1.285E+00 0.020 79937.426 TURB. TURB. 0.019 2.669E-02 4.019E-02 -0.009
44 43 T-43 373559.534 8499909.539 24.827 88.072 0.064 3.672 59.80 0.301 50.897 1.308E+00 0.004 81364.761 TURB. TURB. 0.019 2.755E-02 8.297E-03 -0.001
43 42 T-42 373561.034 8499909.671 24.835 88.072 0.064 3.737 59.80 1.506 52.403 1.330E+00 0.019 82792.096 TURB. TURB. 0.019 2.843E-02 4.280E-02 -0.008
42 41 T-41 373561.334 8499909.698 24.837 88.072 0.064 3.801 71.20 0.301 52.704 9.547E-01 0.005 70734.858 TURB. TURB. 0.019 1.269E-02 3.823E-03 -0.002
41 40 T-40 373562.834 8499909.830 24.845 88.072 0.064 3.866 71.20 1.506 54.210 9.709E-01 0.026 71933.659 TURB. TURB. 0.019 1.308E-02 1.970E-02 -0.008
40 39 T-39 373563.134 8499909.856 24.847 88.024 0.064 3.930 71.20 0.301 54.511 9.871E-01 0.005 73131.806 TURB. TURB. 0.019 1.347E-02 4.057E-03 -0.002
39 38 T-38 373564.634 8499909.988 24.855 88.072 0.064 3.994 71.20 1.506 56.017 1.003E+00 0.025 74330.606 TURB. TURB. 0.019 1.387E-02 2.089E-02 -0.008
38 37 T-37 373564.934 8499910.015 24.856 88.072 0.064 4.059 71.20 0.301 56.318 1.019E+00 0.005 75529.406 TURB. TURB. 0.019 1.427E-02 4.299E-03 -0.001
37 36 T-36 373566.434 8499910.147 24.864 88.072 0.064 4.123 71.20 1.506 57.824 1.036E+00 0.024 76728.205 TURB. TURB. 0.019 1.468E-02 2.211E-02 -0.008
36 35 T-35 373566.734 8499910.173 24.866 88.072 0.064 4.188 71.20 0.301 58.125 1.052E+00 0.005 77927.005 TURB. TURB. 0.019 1.509E-02 4.545E-03 -0.002
35 34 T-34 373568.234 8499910.306 24.874 88.072 0.064 4.252 71.20 1.506 59.631 1.068E+00 0.024 79125.804 TURB. TURB. 0.019 1.551E-02 2.336E-02 -0.008
34 33 T-33 373568.534 8499910.332 24.876 88.072 0.064 4.317 71.20 0.301 59.932 1.084E+00 0.005 80324.603 TURB. TURB. 0.019 1.594E-02 4.799E-03 -0.002
33 32 T-32 373570.034 8499910.464 24.884 88.072 0.064 4.381 71.20 1.506 61.438 1.100E+00 0.023 81523.401 TURB. TURB. 0.019 1.636E-02 2.464E-02 -0.008
32 31 T-31 373570.334 8499910.491 24.886 88.072 0.064 4.445 71.20 0.301 61.739 1.117E+00 0.004 82722.200 TURB. TURB. 0.019 1.680E-02 5.060E-03 -0.002
31 30 T-30 373571.834 8499910.623 24.895 88.072 0.064 4.510 71.20 1.506 63.245 1.133E+00 0.022 83920.999 TURB. TURB. 0.019 1.724E-02 2.596E-02 -0.009
30 29 T-29 373572.134 8499910.649 24.897 88.072 0.064 4.574 71.20 0.301 63.546 1.149E+00 0.004 85119.797 TURB. TURB. 0.019 1.768E-02 5.324E-03 -0.002
29 28 T-28 373573.634 8499910.781 24.905 88.072 0.064 4.639 71.20 1.506 65.052 1.165E+00 0.022 86318.594 TURB. TURB. 0.019 1.813E-02 2.730E-02 -0.008
28 27 T-27 373573.934 8499910.808 24.907 88.072 0.064 4.703 71.20 0.301 65.353 1.181E+00 0.004 87517.392 TURB. TURB. 0.019 1.858E-02 5.598E-03 -0.002
27 26 T-26 373575.434 8499910.940 24.916 88.072 0.064 4.768 71.20 1.506 66.859 1.197E+00 0.021 88716.189 TURB. TURB. 0.019 1.904E-02 2.867E-02 -0.009
26 25 T-25 373575.734 8499910.966 24.918 88.072 0.064 4.832 71.20 0.301 67.160 1.214E+00 0.004 89914.986 TURB. TURB. 0.019 1.951E-02 5.874E-03 -0.002
25 24 T-24 373577.234 8499911.099 24.927 88.072 0.064 4.896 71.20 1.506 68.666 1.230E+00 0.020 91113.783 TURB. TURB. 0.018 1.998E-02 3.008E-02 -0.009
24 23 T-23 373577.534 8499911.125 24.928 88.073 0.064 4.961 71.20 0.301 68.967 1.246E+00 0.004 92312.593 TURB. TURB. 0.018 2.045E-02 6.158E-03 -0.001
23 22 T-22 373579.034 8499911.257 24.937 88.072 0.064 5.025 71.20 1.506 70.473 1.262E+00 0.020 93511.390 TURB. TURB. 0.018 2.093E-02 3.151E-02 -0.009
22 21 T-21 373579.334 8499911.284 24.938 88.071 0.064 5.090 71.20 0.301 70.774 1.278E+00 0.004 94710.186 TURB. TURB. 0.018 2.141E-02 6.450E-03 -0.001
21 20 T-20 373580.834 8499911.416 24.946 88.072 0.064 5.154 71.20 1.506 72.280 1.295E+00 0.019 95908.996 TURB. TURB. 0.018 2.190E-02 3.298E-02 -0.008
20 19 T-19 373581.134 8499911.442 24.948 88.071 0.064 5.219 71.20 0.301 72.581 1.311E+00 0.004 97107.792 TURB. TURB. 0.018 2.240E-02 6.744E-03 -0.002
19 18 T-18 373582.634 8499911.574 24.957 88.257 0.065 5.283 71.20 1.506 74.087 1.327E+00 0.019 98309.120 TURB. TURB. 0.018 2.290E-02 3.448E-02 -0.009
18 17 T-17 373582.934 8499911.601 24.959 88.071 0.064 5.348 71.20 0.301 74.388 1.343E+00 0.004 99507.915 TURB. TURB. 0.018 2.340E-02 7.048E-03 -0.002
17 16 T-16 373584.434 8499911.733 24.967 88.071 0.064 5.412 85.60 1.506 75.894 9.404E-01 0.027 83765.395 TURB. TURB. 0.019 9.877E-03 1.487E-02 -0.008
16 15 T-15 373584.734 8499911.759 24.969 88.071 0.064 5.476 85.60 0.301 76.195 9.516E-01 0.005 84762.524 TURB. TURB. 0.019 1.009E-02 3.038E-03 -0.002
15 14 T-14 373586.234 8499911.892 24.978 88.071 0.064 5.541 85.60 1.506 77.701 9.628E-01 0.026 85759.652 TURB. TURB. 0.019 1.030E-02 1.551E-02 -0.009
14 13 T-13 373586.534 8499911.918 24.980 88.072 0.064 5.605 85.60 0.301 78.002 9.740E-01 0.005 86756.792 TURB. TURB. 0.019 1.052E-02 3.167E-03 -0.002
13 12 T-12 373588.034 8499912.050 24.989 88.055 0.064 5.670 85.60 1.506 79.508 9.852E-01 0.025 87753.739 TURB. TURB. 0.019 1.074E-02 1.617E-02 -0.009
12 11 T-11 373588.334 8499912.077 24.990 88.071 0.064 5.734 85.60 0.301 79.809 9.964E-01 0.005 88750.867 TURB. TURB. 0.019 1.096E-02 3.300E-03 -0.001
11 10 T-10 373589.834 8499912.209 24.999 88.072 0.064 5.798 85.60 1.506 81.315 1.008E+00 0.025 89748.006 TURB. TURB. 0.018 1.118E-02 1.683E-02 -0.009
10 9 T-9 373590.134 8499912.235 25.001 88.071 0.064 5.863 85.60 0.301 81.616 1.019E+00 0.005 90745.133 TURB. TURB. 0.018 1.140E-02 3.433E-03 -0.002
9 8 T-8 373591.634 8499912.367 25.009 88.071 0.064 5.927 85.60 1.506 83.122 1.030E+00 0.024 91742.261 TURB. TURB. 0.018 1.163E-02 1.751E-02 -0.008
8 7 T-7 373591.934 8499912.394 25.010 88.071 0.064 5.992 85.60 0.301 83.423 1.041E+00 0.005 92739.388 TURB. TURB. 0.018 1.185E-02 3.571E-03 -0.001
7 6 T-6 373593.434 8499912.526 25.018 88.071 0.064 6.056 85.60 1.506 84.929 1.052E+00 0.024 93736.515 TURB. TURB. 0.018 1.208E-02 1.820E-02 -0.008
6 5 T-5 373593.734 8499912.552 25.020 88.071 0.064 6.121 85.60 0.301 85.230 1.064E+00 0.005 94733.641 TURB. TURB. 0.018 1.232E-02 3.709E-03 -0.002
5 4 T-4 373595.234 8499912.684 25.028 88.071 0.064 6.185 85.60 1.506 86.736 1.075E+00 0.023 95730.768 TURB. TURB. 0.018 1.255E-02 1.890E-02 -0.008
4 3 T-3 373595.534 8499912.711 25.029 88.071 0.064 6.249 85.60 0.301 87.037 1.086E+00 0.005 96727.893 TURB. TURB. 0.018 1.278E-02 3.851E-03 -0.001
3 2 T-2 373597.034 8499912.843 25.040 88.071 0.064 6.314 85.60 1.506 88.543 1.097E+00 0.023 97725.019 TURB. TURB. 0.018 1.302E-02 1.961E-02 -0.011
2 1 T-1 373597.334 8499912.869 25.043 88.008 0.064 6.378 85.60 0.301 88.844 1.108E+00 0.005 98721.431 TURB. TURB. 0.018 1.326E-02 3.994E-03 -0.003
1 V-17 T-0 373598.030 8499912.931 25.048 88.071 0.064 6.443 85.60 0.699 89.543 1.120E+00 0.010 99718.555 TURB. TURB. 0.018 1.350E-02 9.435E-03 -0.005
































8.824E-01 2.257  
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
30 373624.334 8499915.248 25.219
30 29 T-29 373624.034 8499915.222 25.217 88.070 0.064 0.064 44.40 0.301 0.301 4.161E-02 0.121 1922.361 LAMI. LAMI. 0.033 6.616E-05 1.992E-05 0.002
29 28 T-28 373622.534 8499915.090 25.208 88.070 0.064 0.129 44.40 1.506 1.807 8.322E-02 0.302 3844.722 CRIT. TURB. 0.040 3.212E-04 4.837E-04 0.009
28 27 T-27 373622.234 8499915.063 25.207 88.070 0.064 0.193 44.40 0.301 2.108 1.248E-01 0.040 5767.084 TURB. TURB. 0.036 6.429E-04 1.936E-04 0.001
27 26 T-26 373620.734 8499914.931 25.198 88.070 0.064 0.258 44.40 1.506 3.614 1.664E-01 0.151 7689.447 TURB. TURB. 0.033 1.055E-03 1.589E-03 0.009
26 25 T-25 373620.434 8499914.905 25.196 88.070 0.064 0.322 44.40 0.301 3.915 2.080E-01 0.024 9611.811 TURB. TURB. 0.031 1.553E-03 4.677E-04 0.002
25 24 T-24 373618.934 8499914.773 25.185 88.070 0.064 0.387 44.40 1.506 5.421 2.496E-01 0.101 11534.175 TURB. TURB. 0.030 2.132E-03 3.211E-03 0.011
24 23 T-23 373618.634 8499914.746 25.183 87.872 0.064 0.451 44.40 0.301 5.722 2.912E-01 0.017 13452.218 TURB. TURB. 0.029 2.788E-03 8.398E-04 0.002
23 22 T-22 373617.134 8499914.614 25.173 88.002 0.064 0.515 44.40 1.506 7.228 3.327E-01 0.075 15373.099 TURB. TURB. 0.028 3.520E-03 5.301E-03 0.010
22 21 T-21 373616.834 8499914.588 25.170 88.070 0.064 0.580 44.40 0.301 7.529 3.743E-01 0.013 17295.465 TURB. TURB. 0.027 4.327E-03 1.303E-03 0.003
21 20 T-20 373615.334 8499914.455 25.160 88.071 0.064 0.644 44.40 1.506 9.035 4.160E-01 0.060 19217.854 TURB. TURB. 0.026 5.206E-03 7.839E-03 0.010
20 19 T-19 373615.034 8499914.429 25.158 88.070 0.064 0.708 44.40 0.301 9.336 4.576E-01 0.011 21140.222 TURB. TURB. 0.026 6.155E-03 1.854E-03 0.002
19 18 T-18 373613.534 8499914.297 25.147 88.070 0.064 0.773 44.40 1.506 10.842 4.992E-01 0.050 23062.590 TURB. TURB. 0.025 7.174E-03 1.080E-02 0.011
18 17 T-17 373613.234 8499914.270 25.145 88.070 0.064 0.837 44.40 0.301 11.143 5.408E-01 0.009 24984.959 TURB. TURB. 0.025 8.261E-03 2.488E-03 0.002
17 16 T-16 373611.734 8499914.138 25.134 88.070 0.064 0.902 44.40 1.506 12.649 5.824E-01 0.043 26907.328 TURB. TURB. 0.024 9.415E-03 1.418E-02 0.011
16 15 T-15 373611.434 8499914.112 25.132 88.070 0.064 0.966 44.40 0.301 12.950 6.240E-01 0.008 28829.699 TURB. TURB. 0.024 1.064E-02 3.203E-03 0.002
15 14 T-14 373609.934 8499913.980 25.122 88.070 0.064 1.031 44.40 1.506 14.456 6.656E-01 0.038 30752.070 TURB. TURB. 0.023 1.192E-02 1.795E-02 0.010
14 13 T-13 373609.634 8499913.953 25.119 88.071 0.064 1.095 44.40 0.301 14.757 7.072E-01 0.007 32674.464 TURB. TURB. 0.023 1.327E-02 3.998E-03 0.003
13 12 T-12 373608.134 8499913.821 25.109 88.070 0.064 1.159 44.40 1.506 16.263 7.488E-01 0.034 34596.836 TURB. TURB. 0.023 1.469E-02 2.211E-02 0.010
12 11 T-11 373607.834 8499913.795 25.107 88.071 0.064 1.224 44.40 0.301 16.564 7.904E-01 0.006 36519.210 TURB. TURB. 0.023 1.616E-02 4.867E-03 0.002
11 10 T-10 373606.334 8499913.662 25.097 88.072 0.064 1.288 44.40 1.506 18.070 8.320E-01 0.030 38441.605 TURB. TURB. 0.022 1.770E-02 2.666E-02 0.010
10 9 T-9 373606.034 8499913.636 25.096 88.071 0.064 1.353 44.40 0.301 18.371 8.736E-01 0.006 40363.980 TURB. TURB. 0.022 1.930E-02 5.813E-03 0.001
9 8 T-8 373604.534 8499913.504 25.087 88.071 0.064 1.417 44.40 1.506 19.877 9.153E-01 0.027 42286.356 TURB. TURB. 0.022 2.097E-02 3.157E-02 0.009
8 7 T-7 373604.234 8499913.477 25.085 88.071 0.064 1.482 44.40 0.301 20.178 9.569E-01 0.005 44208.733 TURB. TURB. 0.022 2.269E-02 6.835E-03 0.002
7 6 T-6 373602.734 8499913.345 25.076 88.071 0.064 1.546 44.40 1.506 21.684 9.985E-01 0.025 46131.110 TURB. TURB. 0.021 2.448E-02 3.686E-02 0.009
6 5 T-5 373602.434 8499913.319 25.074 88.071 0.064 1.610 44.40 0.301 21.985 1.040E+00 0.005 48053.489 TURB. TURB. 0.021 2.632E-02 7.926E-03 0.002
5 4 T-4 373600.934 8499913.187 25.065 88.071 0.064 1.675 44.40 1.506 23.491 1.082E+00 0.023 49975.869 TURB. TURB. 0.021 2.823E-02 4.250E-02 0.009
4 3 T-3 373600.634 8499913.160 25.063 88.071 0.064 1.739 44.40 0.301 23.792 1.123E+00 0.004 51898.250 TURB. TURB. 0.021 3.019E-02 9.094E-03 0.002
3 2 T-2 373599.134 8499913.028 25.054 88.071 0.064 1.804 44.40 1.506 25.298 1.165E+00 0.022 53820.631 TURB. TURB. 0.021 3.221E-02 4.851E-02 0.009
2 1 T-1 373598.834 8499913.002 25.053 88.071 0.064 1.868 44.40 0.301 25.599 1.207E+00 0.004 55743.014 TURB. TURB. 0.021 3.429E-02 1.033E-02 0.001
1 V-17 T-0 373598.030 8499912.931 25.048 88.071 0.064 1.932 44.40 0.807 26.406 1.248E+00 0.011 57665.397 TURB. TURB. 0.020 3.643E-02 2.941E-02 0.005


























Sub Unidad de Riego # 18 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
294 373393.634 8499807.030 22.730 88.077
294 293 T-293 373393.634 8499807.330 22.734 0.790 0.790 16.100 0.300 87.777 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -3.835E-03
293 292 T-292 373393.634 8499807.630 22.738 0.790 1.580 16.100 0.300 87.477 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -3.835E-03
3 2 T-2 373393.634 8499894.623 23.850 0.790 230.680 16.100 0.300 0.477 3.148E-01 0.016 5273.128 TURB.TURB. 0.037 3.475E-03 5.049E-04 -3.835E-03
2 1 T-1 373393.634 8499894.923 23.854 0.790 231.470 16.100 0.300 0.177 3.158E-01 0.016 5291.186 TURB.TURB. 0.037 3.495E-03 5.084E-04 -3.835E-03
1 L100 T-0 231.470 16.000 0.700 3.198E-01 0.036 5324.256 TURB.TURB. 0.037 8.399E-03 5.212E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
28 373507.334 8499904.940 24.513
28 27 T-27 373507.034 8499904.914 24.511 88.073 0.064 0.064 44.40 0.301 0.301 4.161E-02 0.121 1922.418 LAMI. LAMI. 0.033 6.616E-05 1.992E-05 0.002
27 26 T-26 373505.534 8499904.781 24.500 88.073 0.064 0.129 44.40 1.506 1.807 8.322E-02 0.302 3844.836 CRIT. TURB. 0.040 3.213E-04 4.838E-04 0.011
26 25 T-25 373505.234 8499904.755 24.498 88.073 0.064 0.193 44.40 0.301 2.108 1.248E-01 0.040 5767.254 TURB. TURB. 0.036 6.429E-04 1.936E-04 0.002
25 24 T-24 373503.734 8499904.623 24.487 88.073 0.064 0.258 44.40 1.506 3.614 1.664E-01 0.151 7689.672 TURB. TURB. 0.033 1.055E-03 1.589E-03 0.011
24 23 T-23 373503.434 8499904.596 24.485 88.073 0.064 0.322 44.40 0.301 3.915 2.080E-01 0.024 9612.090 TURB. TURB. 0.031 1.553E-03 4.679E-04 0.002
23 22 T-22 373501.934 8499904.464 24.474 88.073 0.064 0.387 44.40 1.506 5.421 2.497E-01 0.101 11534.509 TURB. TURB. 0.030 2.132E-03 3.211E-03 0.011
22 21 T-21 373501.634 8499904.438 24.472 88.073 0.064 0.451 44.40 0.301 5.722 2.913E-01 0.017 13456.928 TURB. TURB. 0.029 2.790E-03 8.400E-04 0.002
21 20 T-20 373500.134 8499904.306 24.462 88.073 0.064 0.515 44.40 1.506 7.228 3.329E-01 0.075 15379.346 TURB. TURB. 0.028 3.523E-03 5.305E-03 0.010
20 19 T-19 373499.834 8499904.279 24.459 88.073 0.064 0.580 44.40 0.301 7.529 3.745E-01 0.013 17301.766 TURB. TURB. 0.027 4.330E-03 1.304E-03 0.003
19 18 T-18 373498.334 8499904.147 24.451 88.073 0.064 0.644 44.40 1.506 9.035 4.161E-01 0.060 19224.185 TURB. TURB. 0.026 5.209E-03 7.843E-03 0.008
18 17 T-17 373498.034 8499904.121 24.450 88.073 0.064 0.709 44.40 0.301 9.336 4.577E-01 0.011 21146.605 TURB. TURB. 0.026 6.158E-03 1.854E-03 0.001
17 16 T-16 373496.534 8499903.989 24.443 88.073 0.064 0.773 44.40 1.506 10.842 4.993E-01 0.050 23069.025 TURB. TURB. 0.025 7.177E-03 1.081E-02 0.007
16 15 T-15 373496.234 8499903.962 24.442 88.074 0.064 0.838 44.40 0.301 11.143 5.409E-01 0.009 24991.469 TURB. TURB. 0.025 8.265E-03 2.489E-03 0.001
15 14 T-14 373494.734 8499903.830 24.435 88.073 0.064 0.902 44.40 1.506 12.649 5.825E-01 0.043 26913.891 TURB. TURB. 0.024 9.419E-03 1.418E-02 0.007
14 13 T-13 373494.434 8499903.804 24.433 88.073 0.064 0.966 44.40 0.301 12.950 6.241E-01 0.008 28836.315 TURB. TURB. 0.024 1.064E-02 3.204E-03 0.002
13 12 T-12 373492.934 8499903.671 24.427 88.074 0.064 1.031 44.40 1.506 14.456 6.657E-01 0.038 30758.761 TURB. TURB. 0.023 1.193E-02 1.796E-02 0.006
12 11 T-11 373492.634 8499903.645 24.425 88.073 0.064 1.095 44.40 0.301 14.757 7.074E-01 0.007 32681.185 TURB. TURB. 0.023 1.328E-02 3.998E-03 0.002
11 10 T-10 373491.134 8499903.513 24.418 88.073 0.064 1.160 44.40 1.506 16.263 7.490E-01 0.034 34603.609 TURB. TURB. 0.023 1.469E-02 2.212E-02 0.007
10 9 T-9 373490.834 8499903.486 24.417 88.073 0.064 1.224 44.40 0.301 16.564 7.906E-01 0.006 36526.032 TURB. TURB. 0.023 1.617E-02 4.870E-03 0.001
9 8 T-8 373489.334 8499903.354 24.410 88.073 0.064 1.288 44.40 1.506 18.070 8.322E-01 0.030 38448.455 TURB. TURB. 0.022 1.771E-02 2.666E-02 0.007
8 7 T-7 373489.034 8499903.328 24.409 88.073 0.064 1.353 44.40 0.301 18.371 8.738E-01 0.006 40370.876 TURB. TURB. 0.022 1.931E-02 5.815E-03 0.001
7 6 T-6 373487.534 8499903.196 24.402 88.073 0.064 1.417 44.40 1.506 19.877 9.154E-01 0.027 42293.297 TURB. TURB. 0.022 2.097E-02 3.158E-02 0.007
6 5 T-5 373487.234 8499903.169 24.400 88.074 0.064 1.482 44.40 0.301 20.178 9.570E-01 0.005 44215.738 TURB. TURB. 0.022 2.270E-02 6.837E-03 0.002
5 4 T-4 373485.734 8499903.037 24.390 88.073 0.064 1.546 44.40 1.506 21.684 9.986E-01 0.025 46138.157 TURB. TURB. 0.021 2.448E-02 3.687E-02 0.010
4 3 T-3 373485.434 8499903.011 24.388 88.073 0.064 1.611 44.40 0.301 21.985 1.040E+00 0.005 48060.574 TURB. TURB. 0.021 2.633E-02 7.928E-03 0.002
3 2 T-2 373483.934 8499902.878 24.377 88.074 0.064 1.675 44.40 1.506 23.491 1.082E+00 0.023 49983.013 TURB. TURB. 0.021 2.823E-02 4.252E-02 0.011
2 1 T-1 373483.634 8499902.852 24.375 88.073 0.064 1.739 44.40 0.301 23.792 1.123E+00 0.004 51905.430 TURB. TURB. 0.021 3.020E-02 9.093E-03 0.002
1 V-18 T-0 373482.884 8499902.786 24.369 88.073 0.064 1.804 44.40 0.753 24.545 1.165E+00 0.011 53827.848 TURB. TURB. 0.021 3.222E-02 2.426E-02 0.006
























V-17 Pmáx 10.40 Pmín 9.52
8.824E-01 9.52 9.52 -3.614E-01 9.88
P-V 17 10.4
4.499E-01 9.95 9.95 1.855E-02 9.93
∆H 8.48% C.U 94.06%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.601E-01
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
294 373507.334 8499817.044 23.722 88.073
294 293 T-293 373507.334 8499817.344 23.724 0.790 0.790 16.100 0.300 87.773 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -2.701E-03
293 292 T-292 373507.334 8499817.644 23.727 0.790 1.580 16.100 0.300 87.473 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -2.701E-03
292 291 T-291 373507.334 8499817.944 23.730 0.790 2.370 16.100 0.300 87.173 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -2.701E-03
4 3 T-3 373507.334 8499904.340 24.508 0.790 229.890 16.100 0.300 0.773 3.137E-01 0.016 5255.069 TURB.TURB. 0.037 3.455E-03 5.015E-04 -2.701E-03
3 2 T-2 373507.334 8499904.640 24.510 0.790 230.680 16.100 0.300 0.473 3.148E-01 0.016 5273.128 TURB.TURB. 0.037 3.475E-03 5.049E-04 -2.701E-03
2 1 T-1 373507.334 8499904.940 24.513 0.790 231.470 16.100 0.300 0.173 3.158E-01 0.016 5291.186 TURB.TURB. 0.037 3.495E-03 5.084E-04 -2.701E-03
1 L28 T-0 231.470 16.000 0.700 3.198E-01 0.036 5324.256 TURB.TURB. 0.037 8.399E-03 5.212E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
100 373393.634 8499894.923 23.854
100 99 T-99 373393.934 8499894.949 23.855 88.077 0.064 0.064 44.40 0.301 0.301 4.161E-02 0.121 1922.519 LAMI. LAMI. 0.033 6.617E-05 1.992E-05 -0.001
99 98 T-98 373395.434 8499895.081 23.861 88.076 0.064 0.129 44.40 1.506 1.807 8.322E-02 0.302 3845.015 CRIT. TURB. 0.040 3.213E-04 4.838E-04 -0.006
98 97 T-97 373395.734 8499895.108 23.862 88.076 0.064 0.193 44.40 0.301 2.108 1.248E-01 0.040 5767.509 TURB. TURB. 0.036 6.429E-04 1.937E-04 -0.001
97 96 T-96 373397.234 8499895.240 23.867 88.107 0.064 0.258 44.40 1.506 3.614 1.665E-01 0.151 7690.680 TURB. TURB. 0.033 1.056E-03 1.590E-03 -0.005
96 95 T-95 373397.534 8499895.266 23.868 88.076 0.064 0.322 44.40 0.301 3.915 2.081E-01 0.024 9613.171 TURB. TURB. 0.031 1.553E-03 4.678E-04 -0.001
95 94 T-94 373399.034 8499895.398 23.882 88.076 0.064 0.387 44.40 1.506 5.421 2.497E-01 0.101 11535.662 TURB. TURB. 0.030 2.133E-03 3.211E-03 -0.014
94 93 T-93 373399.334 8499895.425 23.884 88.076 0.064 0.451 44.40 0.301 5.722 2.913E-01 0.017 13458.153 TURB. TURB. 0.029 2.790E-03 8.404E-04 -0.002
93 92 T-92 373400.834 8499895.557 23.898 88.076 0.064 0.515 44.40 1.506 7.228 3.329E-01 0.075 15380.643 TURB. TURB. 0.028 3.523E-03 5.306E-03 -0.014
92 91 T-91 373401.134 8499895.583 23.900 88.076 0.064 0.580 44.40 0.301 7.529 3.745E-01 0.013 17303.134 TURB. TURB. 0.027 4.330E-03 1.304E-03 -0.002
91 90 T-90 373402.634 8499895.716 23.913 88.076 0.064 0.644 44.40 1.506 9.035 4.161E-01 0.060 19225.625 TURB. TURB. 0.026 5.209E-03 7.845E-03 -0.013
90 89 T-89 373402.934 8499895.742 23.916 88.077 0.064 0.709 44.40 0.301 9.336 4.577E-01 0.011 21148.136 TURB. TURB. 0.026 6.159E-03 1.855E-03 -0.003
89 88 T-88 373404.434 8499895.874 23.929 88.076 0.064 0.773 44.40 1.506 10.842 4.993E-01 0.050 23070.625 TURB. TURB. 0.025 7.178E-03 1.081E-02 -0.013
88 87 T-87 373404.734 8499895.901 23.932 88.076 0.064 0.838 44.40 0.301 11.143 5.410E-01 0.009 24993.115 TURB. TURB. 0.025 8.266E-03 2.490E-03 -0.003
87 86 T-86 373406.234 8499896.033 23.945 88.077 0.064 0.902 44.40 1.506 12.649 5.826E-01 0.043 26915.627 TURB. TURB. 0.024 9.420E-03 1.419E-02 -0.013
86 85 T-85 373406.534 8499896.059 23.948 88.076 0.064 0.966 44.40 0.301 12.950 6.242E-01 0.008 28838.116 TURB. TURB. 0.024 1.064E-02 3.204E-03 -0.003
85 84 T-84 373408.034 8499896.191 23.960 88.076 0.064 1.031 44.40 1.506 14.456 6.658E-01 0.038 30760.605 TURB. TURB. 0.023 1.193E-02 1.796E-02 -0.012
84 83 T-83 373408.334 8499896.218 23.963 88.076 0.064 1.095 44.40 0.301 14.757 7.074E-01 0.007 32683.093 TURB. TURB. 0.023 1.328E-02 3.999E-03 -0.003
83 82 T-82 373409.834 8499896.350 23.973 88.076 0.064 1.160 44.40 1.506 16.263 7.490E-01 0.034 34605.581 TURB. TURB. 0.023 1.469E-02 2.212E-02 -0.010
82 81 T-81 373410.134 8499896.376 23.975 88.076 0.064 1.224 44.40 0.301 16.564 7.906E-01 0.006 36528.068 TURB. TURB. 0.023 1.617E-02 4.869E-03 -0.002
81 80 T-80 373411.634 8499896.508 23.986 88.076 0.064 1.289 44.40 1.506 18.070 8.322E-01 0.030 38450.554 TURB. TURB. 0.022 1.771E-02 2.667E-02 -0.011
80 79 T-79 373411.934 8499896.535 23.989 88.076 0.064 1.353 44.40 0.301 18.371 8.738E-01 0.006 40373.039 TURB. TURB. 0.022 1.931E-02 5.817E-03 -0.003
79 78 T-78 373413.434 8499896.667 24.001 88.076 0.064 1.417 44.40 1.506 19.877 9.155E-01 0.027 42295.524 TURB. TURB. 0.022 2.098E-02 3.159E-02 -0.012
78 77 T-77 373413.734 8499896.693 24.002 88.076 0.064 1.482 44.40 0.301 20.178 9.571E-01 0.005 44218.008 TURB. TURB. 0.022 2.270E-02 6.836E-03 -0.001
77 76 T-76 373415.234 8499896.826 24.007 88.076 0.064 1.546 44.40 1.506 21.684 9.987E-01 0.025 46140.491 TURB. TURB. 0.021 2.449E-02 3.687E-02 -0.005
76 75 T-75 373415.534 8499896.852 24.008 88.076 0.064 1.611 44.40 0.301 21.985 1.040E+00 0.005 48062.994 TURB. TURB. 0.021 2.633E-02 7.929E-03 -0.001
75 74 T-74 373417.034 8499896.984 24.013 88.075 0.064 1.675 44.40 1.506 23.491 1.082E+00 0.023 49985.473 TURB. TURB. 0.021 2.824E-02 4.252E-02 -0.005
74 73 T-73 373417.334 8499897.011 24.014 88.075 0.064 1.740 44.40 0.301 23.792 1.124E+00 0.004 51907.951 TURB. TURB. 0.021 3.020E-02 9.097E-03 -0.001
73 72 T-72 373418.834 8499897.143 24.019 88.075 0.064 1.804 44.40 1.506 25.298 1.165E+00 0.022 53830.428 TURB. TURB. 0.021 3.222E-02 4.852E-02 -0.005
72 71 T-71 373419.134 8499897.169 24.019 88.075 0.064 1.868 44.40 0.301 25.599 1.207E+00 0.004 55752.904 TURB. TURB. 0.021 3.430E-02 1.033E-02 0.000
71 70 T-70 373420.634 8499897.301 24.024 88.075 0.064 1.933 44.40 1.506 27.105 1.248E+00 0.020 57675.380 TURB. TURB. 0.020 3.644E-02 5.488E-02 -0.005
70 69 T-69 373420.934 8499897.328 24.025 88.075 0.064 1.997 44.40 0.301 27.406 1.290E+00 0.004 59597.854 TURB. TURB. 0.020 3.864E-02 1.164E-02 -0.001
69 68 T-68 373422.434 8499897.460 24.030 88.075 0.064 2.062 44.40 1.506 28.912 1.332E+00 0.019 61520.328 TURB. TURB. 0.020 4.090E-02 6.158E-02 -0.005
68 67 T-67 373422.734 8499897.486 24.031 88.075 0.064 2.126 59.80 0.301 29.213 7.570E-01 0.007 47104.688 TURB. TURB. 0.021 1.038E-02 3.127E-03 -0.001
67 66 T-66 373424.234 8499897.619 24.036 88.075 0.064 2.191 59.80 1.506 30.719 7.799E-01 0.032 48532.076 TURB. TURB. 0.021 1.095E-02 1.649E-02 -0.005
66 65 T-65 373424.534 8499897.645 24.037 88.076 0.064 2.255 59.80 0.301 31.020 8.029E-01 0.006 49959.478 TURB. TURB. 0.021 1.153E-02 3.472E-03 -0.001
65 64 T-64 373426.034 8499897.777 24.042 88.075 0.064 2.319 59.80 1.506 32.526 8.258E-01 0.030 51386.863 TURB. TURB. 0.021 1.212E-02 1.825E-02 -0.005
64 63 T-63 373426.334 8499897.804 24.042 88.075 0.064 2.384 59.80 0.301 32.827 8.487E-01 0.006 52814.246 TURB. TURB. 0.021 1.273E-02 3.834E-03 0.000
63 62 T-62 373427.834 8499897.936 24.047 88.076 0.064 2.448 59.80 1.506 34.333 8.717E-01 0.029 54241.645 TURB. TURB. 0.021 1.335E-02 2.010E-02 -0.005
62 61 T-61 373428.134 8499897.962 24.048 88.075 0.064 2.513 59.80 0.301 34.634 8.946E-01 0.006 55669.026 TURB. TURB. 0.020 1.398E-02 4.210E-03 -0.001
61 60 T-60 373429.634 8499898.094 24.056 88.075 0.064 2.577 59.80 1.506 36.140 9.176E-01 0.027 57096.407 TURB. TURB. 0.020 1.463E-02 2.202E-02 -0.008
60 59 T-59 373429.934 8499898.121 24.058 88.075 0.064 2.641 59.80 0.301 36.441 9.405E-01 0.005 58523.787 TURB. TURB. 0.020 1.528E-02 4.604E-03 -0.002
59 58 T-58 373431.434 8499898.253 24.068 88.075 0.064 2.706 59.80 1.506 37.947 9.634E-01 0.026 59951.167 TURB. TURB. 0.020 1.596E-02 2.403E-02 -0.010
58 57 T-57 373431.734 8499898.279 24.070 88.075 0.064 2.770 59.80 0.301 38.248 9.864E-01 0.005 61378.546 TURB. TURB. 0.020 1.664E-02 5.011E-03 -0.002
57 56 T-56 373433.234 8499898.412 24.079 88.048 0.064 2.835 59.80 1.506 39.754 1.009E+00 0.025 62805.488 TURB. TURB. 0.020 1.734E-02 2.611E-02 -0.009
56 55 T-55 373433.534 8499898.438 24.081 88.076 0.064 2.899 59.80 0.301 40.055 1.032E+00 0.005 64232.882 TURB. TURB. 0.020 1.805E-02 5.435E-03 -0.002
55 54 T-54 373435.034 8499898.570 24.090 88.074 0.064 2.964 59.80 1.506 41.561 1.055E+00 0.024 65660.260 TURB. TURB. 0.020 1.877E-02 2.827E-02 -0.009
54 53 T-53 373435.334 8499898.597 24.091 88.074 0.064 3.028 59.80 0.301 41.862 1.078E+00 0.005 67087.638 TURB. TURB. 0.020 1.951E-02 5.876E-03 -0.001
53 52 T-52 373436.834 8499898.729 24.097 88.075 0.064 3.092 59.80 1.506 43.368 1.101E+00 0.023 68515.031 TURB. TURB. 0.020 2.025E-02 3.050E-02 -0.006
52 51 T-51 373437.134 8499898.755 24.098 88.074 0.064 3.157 59.80 0.301 43.669 1.124E+00 0.004 69942.406 TURB. TURB. 0.020 2.102E-02 6.328E-03 -0.001
51 50 T-50 373438.634 8499898.887 24.104 88.074 0.064 3.221 59.80 1.506 45.175 1.147E+00 0.022 71369.782 TURB. TURB. 0.019 2.179E-02 3.281E-02 -0.006
50 49 T-49 373438.934 8499898.914 24.105 88.074 0.064 3.286 59.80 0.301 45.476 1.170E+00 0.004 72797.155 TURB. TURB. 0.019 2.257E-02 6.800E-03 -0.001
49 48 T-48 373440.434 8499899.046 24.110 88.074 0.064 3.350 59.80 1.506 46.982 1.193E+00 0.021 74224.529 TURB. TURB. 0.019 2.337E-02 3.520E-02 -0.005
48 47 T-47 373440.734 8499899.072 24.112 88.074 0.064 3.415 59.80 0.301 47.283 1.216E+00 0.004 75651.901 TURB. TURB. 0.019 2.418E-02 7.283E-03 -0.002
47 46 T-46 373442.234 8499899.204 24.117 88.074 0.064 3.479 59.80 1.506 48.789 1.239E+00 0.020 77079.273 TURB. TURB. 0.019 2.501E-02 3.766E-02 -0.005
46 45 T-45 373442.534 8499899.231 24.118 88.074 0.064 3.543 59.80 0.301 49.090 1.262E+00 0.004 78506.643 TURB. TURB. 0.019 2.584E-02 7.784E-03 -0.001
45 44 T-44 373444.034 8499899.363 24.125 88.074 0.064 3.608 59.80 1.506 50.596 1.285E+00 0.020 79934.013 TURB. TURB. 0.019 2.669E-02 4.019E-02 -0.007
44 43 T-43 373444.334 8499899.389 24.128 88.074 0.064 3.672 59.80 0.301 50.897 1.307E+00 0.004 81361.381 TURB. TURB. 0.019 2.755E-02 8.297E-03 -0.003
43 42 T-42 373445.834 8499899.522 24.140 88.074 0.064 3.737 59.80 1.506 52.403 1.330E+00 0.019 82788.750 TURB. TURB. 0.019 2.842E-02 4.280E-02 -0.012
42 41 T-41 373446.134 8499899.548 24.143 88.074 0.064 3.801 71.20 0.301 52.704 9.547E-01 0.005 70732.077 TURB. TURB. 0.019 1.269E-02 3.822E-03 -0.003
41 40 T-40 373447.634 8499899.680 24.155 88.074 0.064 3.866 71.20 1.506 54.210 9.709E-01 0.026 71930.906 TURB. TURB. 0.019 1.308E-02 1.970E-02 -0.012
40 39 T-39 373447.934 8499899.707 24.158 88.074 0.064 3.930 71.20 0.301 54.511 9.870E-01 0.005 73129.735 TURB. TURB. 0.019 1.347E-02 4.058E-03 -0.003
39 38 T-38 373449.434 8499899.839 24.171 88.074 0.064 3.994 71.20 1.506 56.017 1.003E+00 0.025 74328.563 TURB. TURB. 0.019 1.387E-02 2.089E-02 -0.013
38 37 T-37 373449.734 8499899.865 24.173 88.074 0.064 4.059 71.20 0.301 56.318 1.019E+00 0.005 75527.391 TURB. TURB. 0.019 1.427E-02 4.298E-03 -0.002
37 36 T-36 373451.234 8499899.997 24.185 88.074 0.064 4.123 71.20 1.506 57.824 1.036E+00 0.024 76726.220 TURB. TURB. 0.019 1.468E-02 2.211E-02 -0.012
36 35 T-35 373451.534 8499900.024 24.188 88.074 0.064 4.188 71.20 0.301 58.125 1.052E+00 0.005 77925.048 TURB. TURB. 0.019 1.509E-02 4.547E-03 -0.003
35 34 T-34 373453.034 8499900.156 24.198 88.074 0.064 4.252 71.20 1.506 59.631 1.068E+00 0.024 79123.876 TURB. TURB. 0.019 1.551E-02 2.336E-02 -0.010
34 33 T-33 373453.334 8499900.182 24.200 88.074 0.064 4.316 71.20 0.301 59.932 1.084E+00 0.005 80322.704 TURB. TURB. 0.019 1.594E-02 4.799E-03 -0.002
33 32 T-32 373454.834 8499900.315 24.203 88.074 0.064 4.381 71.20 1.506 61.438 1.100E+00 0.023 81521.531 TURB. TURB. 0.019 1.636E-02 2.464E-02 -0.003
32 31 T-31 373455.134 8499900.341 24.204 88.075 0.064 4.445 71.20 0.301 61.739 1.116E+00 0.004 82720.371 TURB. TURB. 0.019 1.680E-02 5.058E-03 -0.001
31 30 T-30 373456.634 8499900.473 24.212 88.142 0.064 4.510 71.20 1.506 63.245 1.133E+00 0.022 83920.123 TURB. TURB. 0.019 1.724E-02 2.596E-02 -0.008
30 29 T-29 373456.934 8499900.500 24.214 88.074 0.064 4.574 71.20 0.301 63.546 1.149E+00 0.004 85118.948 TURB. TURB. 0.019 1.768E-02 5.326E-03 -0.002
29 28 T-28 373458.434 8499900.632 24.221 88.075 0.064 4.639 71.20 1.506 65.052 1.165E+00 0.022 86317.787 TURB. TURB. 0.019 1.813E-02 2.730E-02 -0.007
28 27 T-27 373458.734 8499900.658 24.222 88.074 0.064 4.703 71.20 0.301 65.353 1.181E+00 0.004 87516.611 TURB. TURB. 0.019 1.858E-02 5.596E-03 -0.001
27 26 T-26 373460.234 8499900.790 24.229 88.073 0.064 4.768 71.20 1.506 66.859 1.197E+00 0.021 88715.434 TURB. TURB. 0.019 1.904E-02 2.867E-02 -0.007
26 25 T-25 373460.534 8499900.817 24.230 88.073 0.064 4.832 71.20 0.301 67.160 1.214E+00 0.004 89914.257 TURB. TURB. 0.019 1.951E-02 5.876E-03 -0.001
25 24 T-24 373462.034 8499900.949 24.237 88.073 0.064 4.896 71.20 1.506 68.666 1.230E+00 0.020 91113.079 TURB. TURB. 0.018 1.998E-02 3.008E-02 -0.007
24 23 T-23 373462.334 8499900.975 24.238 88.073 0.064 4.961 71.20 0.301 68.967 1.246E+00 0.004 92311.900 TURB. TURB. 0.018 2.045E-02 6.158E-03 -0.001
23 22 T-22 373463.834 8499901.108 24.245 88.073 0.064 5.025 71.20 1.506 70.473 1.262E+00 0.020 93510.722 TURB. TURB. 0.018 2.093E-02 3.152E-02 -0.007
22 21 T-21 373464.134 8499901.134 24.247 88.074 0.064 5.090 71.20 0.301 70.774 1.278E+00 0.004 94709.556 TURB. TURB. 0.018 2.141E-02 6.448E-03 -0.002
21 20 T-20 373465.634 8499901.266 24.254 88.073 0.064 5.154 71.20 1.506 72.280 1.294E+00 0.019 95908.376 TURB. TURB. 0.018 2.190E-02 3.298E-02 -0.007
20 19 T-19 373465.934 8499901.293 24.255 88.073 0.064 5.218 71.20 0.301 72.581 1.311E+00 0.004 97107.195 TURB. TURB. 0.018 2.240E-02 6.746E-03 -0.001
19 18 T-18 373467.434 8499901.425 24.263 88.074 0.064 5.283 71.20 1.506 74.087 1.327E+00 0.019 98306.028 TURB. TURB. 0.018 2.289E-02 3.447E-02 -0.008
18 17 T-17 373467.734 8499901.451 24.264 88.073 0.064 5.347 71.20 0.301 74.388 1.343E+00 0.004 99504.847 TURB. TURB. 0.018 2.340E-02 7.046E-03 -0.001
17 16 T-16 373469.234 8499901.583 24.272 88.073 0.064 5.412 85.60 1.506 75.894 9.404E-01 0.027 83762.862 TURB. TURB. 0.019 9.877E-03 1.487E-02 -0.008
16 15 T-15 373469.534 8499901.610 24.273 88.073 0.064 5.476 85.60 0.301 76.195 9.516E-01 0.005 84760.010 TURB. TURB. 0.019 1.009E-02 3.039E-03 -0.001
15 14 T-14 373471.034 8499901.742 24.280 88.073 0.064 5.541 85.60 1.506 77.701 9.628E-01 0.026 85757.157 TURB. TURB. 0.019 1.030E-02 1.551E-02 -0.007
14 13 T-13 373471.334 8499901.768 24.282 88.073 0.064 5.605 85.60 0.301 78.002 9.740E-01 0.005 86754.304 TURB. TURB. 0.019 1.052E-02 3.167E-03 -0.002
13 12 T-12 373472.834 8499901.900 24.290 88.073 0.064 5.669 85.60 1.506 79.508 9.852E-01 0.025 87751.450 TURB. TURB. 0.019 1.074E-02 1.617E-02 -0.008
12 11 T-11 373473.134 8499901.927 24.292 88.073 0.064 5.734 85.60 0.301 79.809 9.963E-01 0.005 88748.595 TURB. TURB. 0.019 1.096E-02 3.300E-03 -0.002
11 10 T-10 373474.634 8499902.059 24.304 88.073 0.064 5.798 85.60 1.506 81.315 1.008E+00 0.025 89745.740 TURB. TURB. 0.018 1.118E-02 1.683E-02 -0.012
10 9 T-9 373474.934 8499902.085 24.306 88.073 0.064 5.863 85.60 0.301 81.616 1.019E+00 0.005 90742.884 TURB. TURB. 0.018 1.140E-02 3.433E-03 -0.002
9 8 T-8 373476.434 8499902.218 24.318 88.073 0.064 5.927 85.60 1.506 83.122 1.030E+00 0.024 91740.029 TURB. TURB. 0.018 1.163E-02 1.751E-02 -0.012
8 7 T-7 373476.734 8499902.244 24.321 88.073 0.064 5.992 85.60 0.301 83.423 1.041E+00 0.005 92737.172 TURB. TURB. 0.018 1.185E-02 3.570E-03 -0.003
7 6 T-6 373478.234 8499902.376 24.332 88.073 0.064 6.056 85.60 1.506 84.929 1.052E+00 0.024 93734.316 TURB. TURB. 0.018 1.208E-02 1.820E-02 -0.011
6 5 T-5 373478.534 8499902.403 24.335 88.073 0.064 6.120 85.60 0.301 85.230 1.064E+00 0.005 94731.459 TURB. TURB. 0.018 1.231E-02 3.710E-03 -0.003
5 4 T-4 373480.034 8499902.535 24.346 88.073 0.064 6.185 85.60 1.506 86.736 1.075E+00 0.023 95728.603 TURB. TURB. 0.018 1.255E-02 1.890E-02 -0.011
4 3 T-3 373480.334 8499902.561 24.349 88.073 0.064 6.249 85.60 0.301 87.037 1.086E+00 0.005 96725.745 TURB. TURB. 0.018 1.278E-02 3.850E-03 -0.003
3 2 T-2 373481.834 8499902.693 24.361 88.073 0.064 6.314 85.60 1.506 88.543 1.097E+00 0.023 97722.888 TURB. TURB. 0.018 1.302E-02 1.961E-02 -0.012
2 1 T-1 373482.134 8499902.720 24.363 88.073 0.064 6.378 85.60 0.301 88.844 1.108E+00 0.005 98720.030 TURB. TURB. 0.018 1.326E-02 3.994E-03 -0.002
1 V-18 T-0 373482.884 8499902.786 24.369 88.073 0.064 6.443 85.60 0.753 89.597 1.119E+00 0.011 99717.173 TURB. TURB. 0.018 1.350E-02 1.017E-02 -0.006






































Sub. Unidad de Riego # 19 
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
38 373386.734 8499894.315 23.828
38 37 T-37 373386.434 8499894.288 23.827 88.077 0.064 0.064 44.40 0.301 0.301 4.161E-02 0.121 1922.507 LAMI. LAMI. 0.033 6.617E-05 1.993E-05 0.001
37 36 T-36 373384.934 8499894.156 23.821 88.077 0.064 0.129 44.40 1.506 1.807 8.322E-02 0.302 3845.014 CRIT. TURB. 0.040 3.213E-04 4.838E-04 0.006
36 35 T-35 373384.634 8499894.130 23.820 88.077 0.064 0.193 44.40 0.301 2.108 1.248E-01 0.040 5767.523 TURB. TURB. 0.036 6.429E-04 1.936E-04 0.001
35 34 T-34 373383.134 8499893.997 23.815 88.078 0.064 0.258 44.40 1.506 3.614 1.664E-01 0.151 7690.054 TURB. TURB. 0.033 1.055E-03 1.589E-03 0.005
34 33 T-33 373382.834 8499893.971 23.814 88.077 0.064 0.322 44.40 0.301 3.915 2.081E-01 0.024 9612.565 TURB. TURB. 0.031 1.553E-03 4.677E-04 0.001
33 32 T-32 373381.334 8499893.839 23.806 88.077 0.064 0.387 44.40 1.506 5.421 2.497E-01 0.101 11535.077 TURB. TURB. 0.030 2.132E-03 3.211E-03 0.008
32 31 T-31 373381.034 8499893.812 23.804 88.077 0.064 0.451 44.40 0.301 5.722 2.913E-01 0.017 13457.592 TURB. TURB. 0.029 2.790E-03 8.404E-04 0.002
31 30 T-30 373379.534 8499893.680 23.796 88.077 0.064 0.515 44.40 1.506 7.228 3.329E-01 0.075 15380.107 TURB. TURB. 0.028 3.523E-03 5.305E-03 0.008
30 29 T-29 373379.234 8499893.654 23.793 88.077 0.064 0.580 44.40 0.301 7.529 3.745E-01 0.013 17302.624 TURB. TURB. 0.027 4.330E-03 1.304E-03 0.003
29 28 T-28 373377.734 8499893.522 23.777 88.077 0.064 0.644 44.40 1.506 9.035 4.161E-01 0.060 19225.141 TURB. TURB. 0.026 5.209E-03 7.844E-03 0.016
28 27 T-27 373377.434 8499893.495 23.775 88.077 0.064 0.709 44.40 0.301 9.336 4.577E-01 0.011 21147.656 TURB. TURB. 0.026 6.159E-03 1.855E-03 0.002
27 26 T-26 373375.934 8499893.363 23.765 88.077 0.064 0.773 44.40 1.506 10.842 4.993E-01 0.050 23070.171 TURB. TURB. 0.025 7.178E-03 1.081E-02 0.010
26 25 T-25 373375.634 8499893.337 23.762 88.077 0.064 0.838 44.40 0.301 11.143 5.409E-01 0.009 24992.685 TURB. TURB. 0.025 8.265E-03 2.489E-03 0.003
25 24 T-24 373374.134 8499893.205 23.747 88.077 0.064 0.902 44.40 1.506 12.649 5.826E-01 0.043 26915.199 TURB. TURB. 0.024 9.420E-03 1.418E-02 0.015
24 23 T-23 373373.834 8499893.178 23.744 88.078 0.064 0.966 44.40 0.301 12.950 6.242E-01 0.008 28837.735 TURB. TURB. 0.024 1.064E-02 3.205E-03 0.003
23 22 T-22 373372.334 8499893.046 23.729 88.077 0.064 1.031 44.40 1.506 14.456 6.658E-01 0.038 30760.248 TURB. TURB. 0.023 1.193E-02 1.796E-02 0.015
22 21 T-21 373372.034 8499893.020 23.725 88.077 0.064 1.095 44.40 0.301 14.757 7.074E-01 0.007 32682.762 TURB. TURB. 0.023 1.328E-02 3.998E-03 0.004
21 20 T-20 373370.534 8499892.887 23.710 88.078 0.064 1.160 44.40 1.506 16.263 7.490E-01 0.034 34605.297 TURB. TURB. 0.023 1.469E-02 2.212E-02 0.015
20 19 T-19 373370.234 8499892.861 23.707 88.077 0.064 1.224 44.40 0.301 16.564 7.906E-01 0.006 36527.809 TURB. TURB. 0.023 1.617E-02 4.869E-03 0.003
19 18 T-18 373368.734 8499892.729 23.691 88.077 0.064 1.289 44.40 1.506 18.070 8.322E-01 0.030 38450.321 TURB. TURB. 0.022 1.771E-02 2.667E-02 0.016
18 17 T-17 373368.434 8499892.702 23.688 88.077 0.064 1.353 44.40 0.301 18.372 8.738E-01 0.006 40372.831 TURB. TURB. 0.022 1.931E-02 5.817E-03 0.003
17 16 T-16 373366.934 8499892.570 23.673 88.077 0.064 1.417 44.40 1.506 19.877 9.154E-01 0.027 42295.341 TURB. TURB. 0.022 2.098E-02 3.159E-02 0.015
16 15 T-15 373366.634 8499892.544 23.672 88.077 0.064 1.482 44.40 0.301 20.179 9.571E-01 0.005 44217.849 TURB. TURB. 0.022 2.270E-02 6.836E-03 0.001
15 14 T-14 373365.134 8499892.412 23.664 88.077 0.064 1.546 44.40 1.506 21.684 9.987E-01 0.025 46140.358 TURB. TURB. 0.021 2.449E-02 3.687E-02 0.008
14 13 T-13 373364.834 8499892.385 23.663 88.078 0.064 1.611 44.40 0.301 21.986 1.040E+00 0.005 48062.890 TURB. TURB. 0.021 2.633E-02 7.931E-03 0.001
13 12 T-12 373363.334 8499892.253 23.656 88.077 0.064 1.675 44.40 1.506 23.491 1.082E+00 0.023 49985.400 TURB. TURB. 0.021 2.824E-02 4.252E-02 0.007
12 11 T-11 373363.034 8499892.227 23.655 88.077 0.064 1.740 44.40 0.301 23.793 1.124E+00 0.004 51907.911 TURB. TURB. 0.021 3.020E-02 9.094E-03 0.001
11 10 T-10 373361.534 8499892.094 23.648 88.078 0.064 1.804 44.40 1.506 25.298 1.165E+00 0.022 53830.444 TURB. TURB. 0.021 3.222E-02 4.852E-02 0.007
10 9 T-9 373361.234 8499892.068 23.646 88.077 0.064 1.868 44.40 0.301 25.600 1.207E+00 0.004 55752.959 TURB. TURB. 0.021 3.430E-02 1.033E-02 0.002
9 8 T-8 373359.734 8499891.936 23.639 88.077 0.064 1.933 44.40 1.506 27.105 1.248E+00 0.020 57675.475 TURB. TURB. 0.020 3.644E-02 5.488E-02 0.007
8 7 T-7 373359.434 8499891.909 23.638 88.077 0.064 1.997 44.40 0.301 27.407 1.290E+00 0.004 59597.995 TURB. TURB. 0.020 3.864E-02 1.164E-02 0.001
7 6 T-6 373357.934 8499891.777 23.631 88.077 0.064 2.062 44.40 1.506 28.912 1.332E+00 0.019 61520.516 TURB. TURB. 0.020 4.090E-02 6.158E-02 0.007
6 5 T-5 373357.634 8499891.751 23.629 88.077 0.064 2.126 59.80 0.301 29.214 7.570E-01 0.007 47104.866 TURB. TURB. 0.021 1.038E-02 3.127E-03 0.002
5 4 T-4 373356.134 8499891.619 23.622 88.078 0.064 2.191 59.80 1.506 30.719 7.799E-01 0.032 48532.293 TURB. TURB. 0.021 1.095E-02 1.649E-02 0.007
4 3 T-3 373355.834 8499891.592 23.621 88.078 0.064 2.255 59.80 0.301 31.021 8.029E-01 0.006 49959.722 TURB. TURB. 0.021 1.153E-02 3.473E-03 0.001
3 2 T-2 373354.334 8499891.460 23.614 88.078 0.064 2.319 59.80 1.506 32.526 8.258E-01 0.030 51387.151 TURB. TURB. 0.021 1.212E-02 1.825E-02 0.007
2 1 T-1 373354.034 8499891.434 23.613 88.078 0.064 2.384 59.80 0.301 32.828 8.487E-01 0.006 52814.581 TURB. TURB. 0.021 1.273E-02 3.833E-03 0.001
1 V-19 T-0 373353.284 8499891.368 23.609 88.079 0.064 2.448 59.80 0.753 33.580 8.717E-01 0.014 54242.028 TURB. TURB. 0.021 1.335E-02 1.005E-02 0.004





























V-18 Pmáx 10.40 Pmín 9.51
8.920E-01 9.51 9.51 -6.954E-01 10.20
P-V 18 10.4
3.692E-01 10.03 10.03 -3.624E-01 10.39
∆H 8.58% C.U 94.01%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.597E-01
V-19 Pmáx 10.63 Pmín 9.71
3.071E-01 10.09 10.09 -5.364E-01 10.63
P-V 19 10.4
6.926E-01 9.71 9.71 -7.304E-01 10.44
∆H 8.67% C.U 94.97%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.675E-01
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
294 373264.034 8499795.609 21.544 88.074
294 293 T-293 373264.034 8499795.909 21.547 0.790 0.790 16.100 0.300 87.774 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -3.294E-03
293 292 T-292 373264.034 8499796.209 21.551 0.790 1.580 16.100 0.300 87.474 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -3.294E-03
292 291 T-291 373264.034 8499796.509 21.554 0.790 2.370 16.100 0.300 87.174 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -3.294E-03
4 3 T-3 373264.034 8499882.904 22.502 0.790 229.890 16.100 0.300 0.774 3.137E-01 0.016 5255.069 TURB.TURB. 0.037 3.455E-03 5.015E-04 -3.294E-03
3 2 T-2 373264.034 8499883.204 22.506 0.790 230.680 16.100 0.300 0.474 3.148E-01 0.016 5273.128 TURB.TURB. 0.037 3.475E-03 5.049E-04 -3.294E-03
2 1 T-1 373264.034 8499883.504 22.509 0.790 231.470 16.100 0.300 0.174 3.158E-01 0.016 5291.186 TURB.TURB. 0.037 3.495E-03 5.084E-04 -3.294E-03
1 L100 T-0 231.470 16.000 0.700 3.198E-01 0.036 5324.256 TURB.TURB. 0.037 8.399E-03 5.212E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
100 373264.034 8499883.504 22.509
100 99 T-99 373264.334 8499883.531 22.512 88.074 0.064 0.064 44.40 0.301 0.301 4.161E-02 0.121 1922.456 LAMI. LAMI. 0.033 6.617E-05 1.993E-05 -0.003
99 98 T-98 373265.834 8499883.663 22.529 88.075 0.064 0.129 44.40 1.506 1.807 8.322E-02 0.302 3844.933 CRIT. TURB. 0.040 3.213E-04 4.838E-04 -0.017
98 97 T-97 373266.134 8499883.689 22.532 88.074 0.064 0.193 44.40 0.301 2.108 1.248E-01 0.040 5767.390 TURB. TURB. 0.036 6.429E-04 1.936E-04 -0.003
97 96 T-96 373267.634 8499883.821 22.549 88.074 0.064 0.258 44.40 1.506 3.614 1.664E-01 0.151 7689.847 TURB. TURB. 0.033 1.055E-03 1.589E-03 -0.017
96 95 T-95 373267.934 8499883.848 22.553 88.074 0.064 0.322 44.40 0.301 3.915 2.081E-01 0.024 9612.304 TURB. TURB. 0.031 1.553E-03 4.679E-04 -0.004
95 94 T-94 373269.434 8499883.980 22.569 88.074 0.064 0.387 44.40 1.506 5.421 2.497E-01 0.101 11534.761 TURB. TURB. 0.030 2.132E-03 3.211E-03 -0.016
94 93 T-93 373269.734 8499884.006 22.573 88.074 0.064 0.451 44.40 0.301 5.722 2.913E-01 0.017 13457.219 TURB. TURB. 0.029 2.790E-03 8.401E-04 -0.004
93 92 T-92 373271.234 8499884.139 22.590 88.074 0.064 0.515 44.40 1.506 7.228 3.329E-01 0.075 15379.677 TURB. TURB. 0.028 3.523E-03 5.305E-03 -0.017
92 91 T-91 373271.534 8499884.165 22.593 88.075 0.064 0.580 44.40 0.301 7.530 3.745E-01 0.013 17302.157 TURB. TURB. 0.027 4.330E-03 1.304E-03 -0.003
91 90 T-90 373273.034 8499884.297 22.612 88.074 0.064 0.644 44.40 1.506 9.035 4.161E-01 0.060 19224.616 TURB. TURB. 0.026 5.209E-03 7.844E-03 -0.019
90 89 T-89 373273.334 8499884.324 22.615 88.074 0.064 0.709 44.40 0.301 9.337 4.577E-01 0.011 21147.076 TURB. TURB. 0.026 6.159E-03 1.855E-03 -0.003
89 88 T-88 373274.834 8499884.456 22.634 88.075 0.064 0.773 44.40 1.506 10.843 4.993E-01 0.050 23069.557 TURB. TURB. 0.025 7.178E-03 1.081E-02 -0.019
88 87 T-87 373275.134 8499884.482 22.638 88.075 0.064 0.838 44.40 0.301 11.144 5.409E-01 0.009 24992.018 TURB. TURB. 0.025 8.265E-03 2.489E-03 -0.004
87 86 T-86 373276.634 8499884.614 22.656 88.075 0.064 0.902 44.40 1.506 12.650 5.825E-01 0.043 26914.479 TURB. TURB. 0.024 9.419E-03 1.418E-02 -0.018
86 85 T-85 373276.934 8499884.641 22.660 88.075 0.064 0.966 44.40 0.301 12.951 6.242E-01 0.008 28836.941 TURB. TURB. 0.024 1.064E-02 3.205E-03 -0.004
85 84 T-84 373278.434 8499884.773 22.678 88.075 0.064 1.031 44.40 1.506 14.457 6.658E-01 0.038 30759.403 TURB. TURB. 0.023 1.193E-02 1.796E-02 -0.018
84 83 T-83 373278.734 8499884.799 22.681 88.075 0.064 1.095 44.40 0.301 14.758 7.074E-01 0.007 32681.866 TURB. TURB. 0.023 1.328E-02 3.998E-03 -0.003
83 82 T-82 373280.234 8499884.932 22.700 88.075 0.064 1.160 44.40 1.506 16.264 7.490E-01 0.034 34604.329 TURB. TURB. 0.023 1.469E-02 2.212E-02 -0.019
82 81 T-81 373280.534 8499884.958 22.703 88.076 0.064 1.224 44.40 0.301 16.565 7.906E-01 0.006 36526.815 TURB. TURB. 0.023 1.617E-02 4.869E-03 -0.003
81 80 T-80 373282.034 8499885.090 22.724 88.075 0.064 1.289 44.40 1.506 18.071 8.322E-01 0.030 38449.279 TURB. TURB. 0.022 1.771E-02 2.667E-02 -0.021
80 79 T-79 373282.334 8499885.117 22.729 88.075 0.064 1.353 44.40 0.301 18.372 8.738E-01 0.006 40371.745 TURB. TURB. 0.022 1.931E-02 5.817E-03 -0.005
79 78 T-78 373283.834 8499885.249 22.750 88.076 0.064 1.417 44.40 1.506 19.878 9.154E-01 0.027 42294.233 TURB. TURB. 0.022 2.097E-02 3.159E-02 -0.021
78 77 T-77 373284.134 8499885.275 22.754 88.075 0.064 1.482 44.40 0.301 20.179 9.570E-01 0.005 44216.700 TURB. TURB. 0.022 2.270E-02 6.836E-03 -0.004
77 76 T-76 373285.634 8499885.407 22.776 88.075 0.064 1.546 44.40 1.506 21.685 9.986E-01 0.025 46139.168 TURB. TURB. 0.021 2.448E-02 3.687E-02 -0.022
76 75 T-75 373285.934 8499885.434 22.782 88.075 0.064 1.611 44.40 0.301 21.987 1.040E+00 0.005 48061.638 TURB. TURB. 0.021 2.633E-02 7.932E-03 -0.006
75 74 T-74 373287.434 8499885.566 22.805 88.075 0.064 1.675 44.40 1.506 23.493 1.082E+00 0.023 49984.109 TURB. TURB. 0.021 2.823E-02 4.252E-02 -0.023
74 73 T-73 373287.734 8499885.592 22.810 88.075 0.064 1.739 44.40 0.301 23.794 1.123E+00 0.004 51906.581 TURB. TURB. 0.021 3.020E-02 9.095E-03 -0.005
73 72 T-72 373289.234 8499885.724 22.831 88.075 0.064 1.804 44.40 1.506 25.300 1.165E+00 0.022 53829.055 TURB. TURB. 0.021 3.222E-02 4.852E-02 -0.021
72 71 T-71 373289.534 8499885.751 22.836 88.075 0.064 1.868 44.40 0.301 25.601 1.207E+00 0.004 55751.530 TURB. TURB. 0.021 3.430E-02 1.033E-02 -0.005
71 70 T-70 373291.034 8499885.883 22.858 88.075 0.064 1.933 44.40 1.506 27.107 1.248E+00 0.020 57674.005 TURB. TURB. 0.020 3.644E-02 5.488E-02 -0.022
70 69 T-69 373291.334 8499885.909 22.862 88.075 0.064 1.997 44.40 0.301 27.408 1.290E+00 0.004 59596.482 TURB. TURB. 0.020 3.864E-02 1.164E-02 -0.004
69 68 T-68 373292.834 8499886.042 22.884 88.075 0.064 2.062 44.40 1.506 28.914 1.332E+00 0.019 61518.959 TURB. TURB. 0.020 4.089E-02 6.159E-02 -0.022
68 67 T-67 373293.134 8499886.068 22.888 88.076 0.064 2.126 59.80 0.301 29.215 7.570E-01 0.007 47103.692 TURB. TURB. 0.021 1.038E-02 3.127E-03 -0.004
67 66 T-66 373294.634 8499886.200 22.910 88.075 0.064 2.190 59.80 1.506 30.721 7.799E-01 0.032 48531.084 TURB. TURB. 0.021 1.095E-02 1.649E-02 -0.022
66 65 T-65 373294.934 8499886.227 22.914 88.075 0.064 2.255 59.80 0.301 31.022 8.028E-01 0.006 49958.476 TURB. TURB. 0.021 1.153E-02 3.473E-03 -0.004
65 64 T-64 373296.434 8499886.359 22.936 88.076 0.064 2.319 59.80 1.506 32.528 8.258E-01 0.030 51385.885 TURB. TURB. 0.021 1.212E-02 1.826E-02 -0.022
64 63 T-63 373296.734 8499886.385 22.941 88.075 0.064 2.384 59.80 0.301 32.830 8.487E-01 0.006 52813.279 TURB. TURB. 0.021 1.273E-02 3.833E-03 -0.005
63 62 T-62 373298.234 8499886.517 22.962 88.075 0.064 2.448 59.80 1.506 34.336 8.717E-01 0.029 54240.673 TURB. TURB. 0.021 1.335E-02 2.010E-02 -0.021
62 61 T-61 373298.534 8499886.544 22.967 88.075 0.064 2.513 59.80 0.301 34.637 8.946E-01 0.006 55668.067 TURB. TURB. 0.020 1.398E-02 4.212E-03 -0.005
61 60 T-60 373300.034 8499886.676 22.989 88.076 0.064 2.577 59.80 1.506 36.143 9.175E-01 0.027 57095.462 TURB. TURB. 0.020 1.463E-02 2.203E-02 -0.022
60 59 T-59 373300.334 8499886.702 22.993 88.076 0.064 2.641 59.80 0.301 36.444 9.405E-01 0.005 58522.859 TURB. TURB. 0.020 1.528E-02 4.603E-03 -0.004
59 58 T-58 373301.834 8499886.835 23.015 88.076 0.064 2.706 59.80 1.506 37.950 9.634E-01 0.026 59950.255 TURB. TURB. 0.020 1.596E-02 2.403E-02 -0.022
58 57 T-57 373302.134 8499886.861 23.019 88.077 0.064 2.770 59.80 0.301 38.251 9.864E-01 0.005 61377.671 TURB. TURB. 0.020 1.664E-02 5.011E-03 -0.004
57 56 T-56 373303.634 8499886.993 23.041 88.076 0.064 2.835 59.80 1.506 39.757 1.009E+00 0.025 62805.071 TURB. TURB. 0.020 1.734E-02 2.611E-02 -0.022
56 55 T-55 373303.934 8499887.020 23.046 88.076 0.064 2.899 59.80 0.301 40.058 1.032E+00 0.005 64232.473 TURB. TURB. 0.020 1.805E-02 5.437E-03 -0.005
55 54 T-54 373305.434 8499887.152 23.067 88.077 0.064 2.964 59.80 1.506 41.564 1.055E+00 0.024 65659.892 TURB. TURB. 0.020 1.877E-02 2.827E-02 -0.021
54 53 T-53 373305.734 8499887.178 23.072 88.076 0.064 3.028 59.80 0.301 41.865 1.078E+00 0.005 67087.297 TURB. TURB. 0.020 1.951E-02 5.875E-03 -0.005
53 52 T-52 373307.234 8499887.310 23.094 88.076 0.064 3.092 59.80 1.506 43.371 1.101E+00 0.023 68514.703 TURB. TURB. 0.020 2.025E-02 3.050E-02 -0.022
52 51 T-51 373307.534 8499887.337 23.098 88.076 0.064 3.157 59.80 0.301 43.673 1.124E+00 0.004 69942.111 TURB. TURB. 0.020 2.102E-02 6.331E-03 -0.004
51 50 T-50 373309.034 8499887.469 23.120 88.076 0.064 3.221 59.80 1.506 45.179 1.147E+00 0.022 71369.520 TURB. TURB. 0.019 2.179E-02 3.281E-02 -0.022
50 49 T-49 373309.334 8499887.495 23.124 88.076 0.064 3.286 59.80 0.301 45.480 1.170E+00 0.004 72796.930 TURB. TURB. 0.019 2.257E-02 6.798E-03 -0.004
49 48 T-48 373310.834 8499887.628 23.146 88.076 0.064 3.350 59.80 1.506 46.986 1.193E+00 0.021 74224.340 TURB. TURB. 0.019 2.337E-02 3.520E-02 -0.022
48 47 T-47 373311.134 8499887.654 23.150 88.078 0.064 3.415 59.80 0.301 47.287 1.216E+00 0.004 75651.769 TURB. TURB. 0.019 2.418E-02 7.283E-03 -0.004
47 46 T-46 373312.634 8499887.786 23.172 88.077 0.064 3.479 59.80 1.506 48.793 1.239E+00 0.020 77079.181 TURB. TURB. 0.019 2.501E-02 3.766E-02 -0.022
46 45 T-45 373312.934 8499887.813 23.177 88.077 0.064 3.543 59.80 0.301 49.094 1.262E+00 0.004 78506.596 TURB. TURB. 0.019 2.584E-02 7.785E-03 -0.005
45 44 T-44 373314.434 8499887.945 23.199 88.078 0.064 3.608 59.80 1.506 50.600 1.285E+00 0.020 79934.026 TURB. TURB. 0.019 2.669E-02 4.019E-02 -0.022
44 43 T-43 373314.734 8499887.971 23.203 88.077 0.064 3.672 59.80 0.301 50.901 1.307E+00 0.004 81361.443 TURB. TURB. 0.019 2.755E-02 8.297E-03 -0.004
43 42 T-42 373316.234 8499888.103 23.223 88.077 0.064 3.737 59.80 1.506 52.407 1.330E+00 0.019 82788.859 TURB. TURB. 0.019 2.842E-02 4.280E-02 -0.020
42 41 T-41 373316.534 8499888.130 23.227 88.077 0.064 3.801 71.20 0.301 52.708 9.547E-01 0.005 70732.210 TURB. TURB. 0.019 1.269E-02 3.823E-03 -0.004
41 40 T-40 373318.034 8499888.262 23.247 88.077 0.064 3.866 71.20 1.506 54.214 9.709E-01 0.026 71931.081 TURB. TURB. 0.019 1.308E-02 1.970E-02 -0.020
40 39 T-39 373318.334 8499888.288 23.251 88.077 0.064 3.930 71.20 0.301 54.515 9.870E-01 0.005 73129.953 TURB. TURB. 0.019 1.347E-02 4.057E-03 -0.004
39 38 T-38 373319.834 8499888.420 23.271 88.077 0.064 3.994 71.20 1.506 56.021 1.003E+00 0.025 74328.825 TURB. TURB. 0.019 1.387E-02 2.089E-02 -0.020
38 37 T-37 373320.134 8499888.447 23.276 88.077 0.064 4.059 71.20 0.301 56.323 1.019E+00 0.005 75527.698 TURB. TURB. 0.019 1.427E-02 4.300E-03 -0.005
37 36 T-36 373321.634 8499888.579 23.300 88.077 0.064 4.123 71.20 1.506 57.829 1.036E+00 0.024 76726.571 TURB. TURB. 0.019 1.468E-02 2.211E-02 -0.024
36 35 T-35 373321.934 8499888.605 23.305 88.077 0.064 4.188 71.20 0.301 58.130 1.052E+00 0.005 77925.446 TURB. TURB. 0.019 1.509E-02 4.546E-03 -0.005
35 34 T-34 373323.434 8499888.738 23.329 88.077 0.064 4.252 71.20 1.506 59.636 1.068E+00 0.024 79124.322 TURB. TURB. 0.019 1.551E-02 2.336E-02 -0.024
34 33 T-33 373323.734 8499888.764 23.333 88.078 0.064 4.317 71.20 0.301 59.937 1.084E+00 0.005 80323.213 TURB. TURB. 0.019 1.594E-02 4.799E-03 -0.004
33 32 T-32 373325.234 8499888.896 23.357 88.077 0.064 4.381 71.20 1.506 61.443 1.100E+00 0.023 81522.091 TURB. TURB. 0.019 1.636E-02 2.464E-02 -0.024
32 31 T-31 373325.534 8499888.923 23.361 88.078 0.064 4.445 71.20 0.301 61.744 1.117E+00 0.004 82720.970 TURB. TURB. 0.019 1.680E-02 5.060E-03 -0.004
31 30 T-30 373327.034 8499889.055 23.383 88.079 0.064 4.510 71.20 1.506 63.250 1.133E+00 0.022 83919.864 TURB. TURB. 0.019 1.724E-02 2.596E-02 -0.022
30 29 T-29 373327.334 8499889.081 23.388 88.078 0.064 4.574 71.20 0.301 63.551 1.149E+00 0.004 85118.745 TURB. TURB. 0.019 1.768E-02 5.325E-03 -0.005
29 28 T-28 373328.834 8499889.213 23.405 88.078 0.064 4.639 71.20 1.506 65.057 1.165E+00 0.022 86317.627 TURB. TURB. 0.019 1.813E-02 2.730E-02 -0.017
28 27 T-27 373329.134 8499889.240 23.407 88.078 0.064 4.703 71.20 0.301 65.358 1.181E+00 0.004 87516.511 TURB. TURB. 0.019 1.858E-02 5.598E-03 -0.002
27 26 T-26 373330.634 8499889.372 23.420 88.078 0.064 4.768 71.20 1.506 66.864 1.197E+00 0.021 88715.394 TURB. TURB. 0.019 1.904E-02 2.867E-02 -0.013
26 25 T-25 373330.934 8499889.398 23.422 88.078 0.064 4.832 71.20 0.301 67.165 1.214E+00 0.004 89914.278 TURB. TURB. 0.019 1.951E-02 5.874E-03 -0.002
25 24 T-24 373332.434 8499889.531 23.435 88.078 0.064 4.896 71.20 1.506 68.671 1.230E+00 0.020 91113.162 TURB. TURB. 0.018 1.998E-02 3.008E-02 -0.013
24 23 T-23 373332.734 8499889.557 23.437 88.079 0.064 4.961 71.20 0.301 68.973 1.246E+00 0.004 92312.059 TURB. TURB. 0.018 2.045E-02 6.158E-03 -0.002
23 22 T-22 373334.234 8499889.689 23.448 88.078 0.064 5.025 71.20 1.506 70.478 1.262E+00 0.020 93510.943 TURB. TURB. 0.018 2.093E-02 3.151E-02 -0.011
22 21 T-21 373334.534 8499889.716 23.450 88.078 0.064 5.090 71.20 0.301 70.780 1.278E+00 0.004 94709.826 TURB. TURB. 0.018 2.141E-02 6.450E-03 -0.002
21 20 T-20 373336.034 8499889.848 23.461 88.079 0.064 5.154 71.20 1.506 72.285 1.294E+00 0.019 95908.723 TURB. TURB. 0.018 2.190E-02 3.298E-02 -0.011
20 19 T-19 373336.334 8499889.874 23.463 88.078 0.064 5.219 71.20 0.301 72.587 1.311E+00 0.004 97107.606 TURB. TURB. 0.018 2.240E-02 6.744E-03 -0.002
19 18 T-18 373337.834 8499890.006 23.474 88.078 0.064 5.283 71.20 1.506 74.092 1.327E+00 0.019 98306.488 TURB. TURB. 0.018 2.289E-02 3.448E-02 -0.011
18 17 T-17 373338.134 8499890.033 23.477 88.078 0.064 5.347 71.20 0.301 74.394 1.343E+00 0.004 99505.369 TURB. TURB. 0.018 2.340E-02 7.048E-03 -0.003
17 16 T-16 373339.634 8499890.165 23.493 88.078 0.064 5.412 85.60 1.506 75.900 9.404E-01 0.027 83763.348 TURB. TURB. 0.019 9.877E-03 1.487E-02 -0.016
16 15 T-15 373339.934 8499890.191 23.496 88.078 0.064 5.476 85.60 0.301 76.201 9.516E-01 0.005 84760.547 TURB. TURB. 0.019 1.009E-02 3.038E-03 -0.003
15 14 T-14 373341.434 8499890.324 23.511 88.078 0.064 5.541 85.60 1.506 77.707 9.628E-01 0.026 85757.747 TURB. TURB. 0.019 1.030E-02 1.551E-02 -0.015
14 13 T-13 373341.734 8499890.350 23.514 88.079 0.064 5.605 85.60 0.301 78.008 9.740E-01 0.005 86754.957 TURB. TURB. 0.019 1.052E-02 3.167E-03 -0.003
13 12 T-12 373343.234 8499890.482 23.528 88.078 0.064 5.670 85.60 1.506 79.514 9.852E-01 0.025 87752.157 TURB. TURB. 0.019 1.074E-02 1.617E-02 -0.014
12 11 T-11 373343.534 8499890.509 23.530 88.078 0.064 5.734 85.60 0.301 79.815 9.964E-01 0.005 88749.355 TURB. TURB. 0.019 1.096E-02 3.300E-03 -0.002
11 10 T-10 373345.034 8499890.641 23.540 88.079 0.064 5.798 85.60 1.506 81.321 1.008E+00 0.025 89746.565 TURB. TURB. 0.018 1.118E-02 1.683E-02 -0.010
10 9 T-9 373345.334 8499890.667 23.542 88.077 0.064 5.863 85.60 0.301 81.622 1.019E+00 0.005 90743.763 TURB. TURB. 0.018 1.140E-02 3.433E-03 -0.002
9 8 T-8 373346.834 8499890.799 23.552 88.077 0.064 5.927 85.60 1.506 83.128 1.030E+00 0.024 91740.960 TURB. TURB. 0.018 1.163E-02 1.751E-02 -0.010
8 7 T-7 373347.134 8499890.826 23.554 88.077 0.064 5.992 85.60 0.301 83.429 1.041E+00 0.005 92738.158 TURB. TURB. 0.018 1.185E-02 3.571E-03 -0.002
7 6 T-6 373348.634 8499890.958 23.567 88.077 0.064 6.056 85.60 1.506 84.935 1.052E+00 0.024 93735.356 TURB. TURB. 0.018 1.208E-02 1.820E-02 -0.013
6 5 T-5 373348.934 8499890.984 23.572 88.078 0.064 6.120 85.60 0.301 85.236 1.064E+00 0.005 94732.554 TURB. TURB. 0.018 1.232E-02 3.709E-03 -0.005
5 4 T-4 373350.434 8499891.116 23.591 88.078 0.064 6.185 85.60 1.506 86.742 1.075E+00 0.023 95729.753 TURB. TURB. 0.018 1.255E-02 1.890E-02 -0.019
4 3 T-3 373350.734 8499891.143 23.594 88.078 0.064 6.249 85.60 0.301 87.043 1.086E+00 0.005 96726.953 TURB. TURB. 0.018 1.278E-02 3.851E-03 -0.003
3 2 T-2 373352.234 8499891.275 23.604 88.078 0.064 6.314 85.60 1.506 88.549 1.097E+00 0.023 97724.153 TURB. TURB. 0.018 1.302E-02 1.961E-02 -0.010
2 1 T-1 373352.534 8499891.301 23.605 88.078 0.064 6.378 85.60 0.301 88.850 1.108E+00 0.005 98721.354 TURB. TURB. 0.018 1.326E-02 3.993E-03 -0.001
1 V-19 T-0 373353.284 8499891.368 23.609 88.078 0.064 6.443 85.60 0.753 89.603 1.120E+00 0.011 99718.554 TURB. TURB. 0.018 1.350E-02 1.017E-02 -0.004



































G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
294 373386.734 8499806.423 22.669 88.077
294 293 T-293 373386.734 8499806.723 22.673 0.790 0.790 16.100 0.300 87.777 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -3.955E-03
293 292 T-292 373386.734 8499807.023 22.677 0.790 1.580 16.100 0.300 87.477 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -3.955E-03
292 291 T-291 373386.734 8499807.323 22.681 0.790 2.370 16.100 0.300 87.177 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -3.955E-03
4 3 T-3 373386.734 8499893.715 23.820 0.790 229.890 16.100 0.300 0.777 3.137E-01 0.016 5255.069 TURB.TURB. 0.037 3.455E-03 5.015E-04 -3.955E-03
3 2 T-2 373386.734 8499894.015 23.824 0.790 230.680 16.100 0.300 0.477 3.148E-01 0.016 5273.128 TURB.TURB. 0.037 3.475E-03 5.049E-04 -3.955E-03
2 1 T-1 373386.734 8499894.315 23.828 0.790 231.470 16.100 0.300 0.177 3.158E-01 0.016 5291.186 TURB.TURB. 0.037 3.495E-03 5.084E-04 -3.955E-03
1 L38 T-0 231.470 16.000 0.700 3.198E-01 0.036 5324.256 TURB.TURB. 0.037 8.399E-03 5.212E-04 0.600





Sub. Unidad de Riego # 20 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
14 373127.234 8499867.552 21.079 4.114
14 13 T-13 373127.234 8499867.852 21.083 0.790 0.790 16.100 0.300 3.814 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -3.500E-03
13 12 T-12 373127.234 8499868.152 21.086 0.790 1.580 16.100 0.300 3.514 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -3.500E-03
12 11 T-11 373127.234 8499868.452 21.090 0.790 2.370 16.100 0.300 3.214 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -3.500E-03
4 3 T-3 373127.234 8499870.852 21.118 0.790 8.690 16.100 0.300 0.814 1.186E-02 0.422 198.645 LAM. LAM. 0.322 4.302E-05 7.166E-07 -3.500E-03
3 2 T-2 373127.234 8499871.152 21.121 0.790 9.480 16.100 0.300 0.514 1.293E-02 0.387 216.704 LAM. LAM. 0.295 4.693E-05 8.528E-07 -3.500E-03
2 1 T-1 373127.234 8499871.452 21.125 0.790 10.270 16.100 0.300 0.214 1.401E-02 0.357 234.763 LAM. LAM. 0.273 5.084E-05 1.001E-06 -3.500E-03
1 L114 T-0 10.270 16.000 0.700 1.419E-02 0.822 236.230 LAM. LAM. 0.271 1.216E-04 1.026E-06 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 4.775E-04 5.876E-06 -4.550E-02
294 373138.034 8499784.507 20.402 88.073
294 293 T-293 373138.034 8499784.807 20.404 0.790 0.790 16.100 0.300 87.773 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -2.810E-03
293 292 T-292 373138.034 8499785.107 20.407 0.790 1.580 16.100 0.300 87.473 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -2.810E-03
292 291 T-291 373138.034 8499785.407 20.410 0.790 2.370 16.100 0.300 87.173 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -2.810E-03
4 3 T-3 373138.034 8499871.803 21.219 0.790 229.890 16.100 0.300 0.773 3.137E-01 0.016 5255.069 TURB.TURB. 0.037 3.455E-03 5.015E-04 -2.810E-03
3 2 T-2 373138.034 8499872.103 21.222 0.790 230.680 16.100 0.300 0.473 3.148E-01 0.016 5273.128 TURB.TURB. 0.037 3.475E-03 5.049E-04 -2.810E-03
2 1 T-1 373138.034 8499872.403 21.225 0.790 231.470 16.100 0.300 0.173 3.158E-01 0.016 5291.186 TURB.TURB. 0.037 3.495E-03 5.084E-04 -2.810E-03
1 L02 T-0 231.470 16.000 0.700 3.198E-01 0.036 5324.256 TURB.TURB. 0.037 8.399E-03 5.212E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 3.853E-01 5.043E-02 -8.234E-01
-4.800E-02 15.574






U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
38 373262.534 8499883.372 22.492
38 37 T-37 373262.234 8499883.346 22.489 88.074 0.064 0.064 44.40 0.301 0.301 4.161E-02 0.121 1922.455 LAMI. LAMI. 0.033 6.617E-05 1.993E-05 0.003
37 36 T-36 373260.734 8499883.213 22.472 88.075 0.064 0.129 44.40 1.506 1.807 8.322E-02 0.302 3844.931 CRIT. TURB. 0.040 3.213E-04 4.838E-04 0.017
36 35 T-35 373260.434 8499883.187 22.468 88.074 0.064 0.193 44.40 0.301 2.108 1.248E-01 0.040 5767.385 TURB. TURB. 0.036 6.429E-04 1.936E-04 0.004
35 34 T-34 373258.934 8499883.055 22.451 88.074 0.064 0.258 44.40 1.506 3.614 1.664E-01 0.151 7689.838 TURB. TURB. 0.033 1.055E-03 1.589E-03 0.017
34 33 T-33 373258.634 8499883.028 22.448 88.074 0.064 0.322 44.40 0.301 3.915 2.080E-01 0.024 9612.290 TURB. TURB. 0.031 1.553E-03 4.679E-04 0.003
33 32 T-32 373257.134 8499882.896 22.431 88.074 0.064 0.387 44.40 1.506 5.421 2.497E-01 0.101 11534.742 TURB. TURB. 0.030 2.132E-03 3.211E-03 0.017
32 31 T-31 373256.834 8499882.870 22.428 88.074 0.064 0.451 44.40 0.301 5.722 2.913E-01 0.017 13457.194 TURB. TURB. 0.029 2.790E-03 8.401E-04 0.003
31 30 T-30 373255.334 8499882.738 22.411 88.074 0.064 0.515 44.40 1.506 7.228 3.329E-01 0.075 15379.645 TURB. TURB. 0.028 3.523E-03 5.305E-03 0.017
30 29 T-29 373255.034 8499882.711 22.408 88.074 0.064 0.580 44.40 0.301 7.530 3.745E-01 0.013 17302.096 TURB. TURB. 0.027 4.330E-03 1.304E-03 0.003
29 28 T-28 373253.534 8499882.579 22.391 88.074 0.064 0.644 44.40 1.506 9.035 4.161E-01 0.060 19224.547 TURB. TURB. 0.026 5.209E-03 7.844E-03 0.017
28 27 T-27 373253.234 8499882.553 22.387 88.074 0.064 0.709 44.40 0.301 9.337 4.577E-01 0.011 21146.998 TURB. TURB. 0.026 6.159E-03 1.855E-03 0.004
27 26 T-26 373251.734 8499882.421 22.366 88.074 0.064 0.773 44.40 1.506 10.843 4.993E-01 0.050 23069.449 TURB. TURB. 0.025 7.178E-03 1.081E-02 0.021
26 25 T-25 373251.434 8499882.394 22.362 88.075 0.064 0.838 44.40 0.301 11.144 5.409E-01 0.009 24991.920 TURB. TURB. 0.025 8.265E-03 2.490E-03 0.004
25 24 T-24 373249.934 8499882.262 22.342 88.074 0.064 0.902 44.40 1.506 12.650 5.825E-01 0.043 26914.370 TURB. TURB. 0.024 9.419E-03 1.418E-02 0.020
24 23 T-23 373249.634 8499882.236 22.338 88.074 0.064 0.966 44.40 0.301 12.951 6.241E-01 0.008 28836.819 TURB. TURB. 0.024 1.064E-02 3.204E-03 0.004
23 22 T-22 373248.134 8499882.103 22.323 88.075 0.064 1.031 44.40 1.506 14.457 6.658E-01 0.038 30759.290 TURB. TURB. 0.023 1.193E-02 1.796E-02 0.015
22 21 T-21 373247.834 8499882.077 22.319 88.074 0.064 1.095 44.40 0.301 14.758 7.074E-01 0.007 32681.739 TURB. TURB. 0.023 1.328E-02 3.998E-03 0.004
21 20 T-20 373246.334 8499881.945 22.304 88.074 0.064 1.160 44.40 1.506 16.264 7.490E-01 0.034 34604.187 TURB. TURB. 0.023 1.469E-02 2.212E-02 0.015
20 19 T-19 373246.034 8499881.918 22.300 88.074 0.064 1.224 44.40 0.301 16.565 7.906E-01 0.006 36526.636 TURB. TURB. 0.023 1.617E-02 4.870E-03 0.004
19 18 T-18 373244.534 8499881.786 22.285 88.074 0.064 1.288 44.40 1.506 18.071 8.322E-01 0.030 38449.084 TURB. TURB. 0.022 1.771E-02 2.667E-02 0.015
18 17 T-17 373244.234 8499881.760 22.281 88.074 0.064 1.353 44.40 0.301 18.372 8.738E-01 0.006 40371.532 TURB. TURB. 0.022 1.931E-02 5.815E-03 0.004
17 16 T-16 373242.734 8499881.628 22.266 88.057 0.064 1.417 44.40 1.506 19.878 9.154E-01 0.027 42293.609 TURB. TURB. 0.022 2.097E-02 3.158E-02 0.015
16 15 T-15 373242.434 8499881.601 22.262 88.075 0.064 1.482 44.40 0.301 20.179 9.570E-01 0.005 44216.078 TURB. TURB. 0.022 2.270E-02 6.838E-03 0.004
15 14 T-14 373240.934 8499881.469 22.246 88.074 0.064 1.546 44.40 1.506 21.685 9.986E-01 0.025 46138.525 TURB. TURB. 0.021 2.448E-02 3.687E-02 0.016
14 13 T-13 373240.634 8499881.443 22.243 88.074 0.064 1.611 44.40 0.301 21.986 1.040E+00 0.005 48060.971 TURB. TURB. 0.021 2.633E-02 7.929E-03 0.003
13 12 T-12 373239.134 8499881.310 22.227 88.075 0.064 1.675 44.40 1.506 23.492 1.082E+00 0.023 49983.439 TURB. TURB. 0.021 2.823E-02 4.252E-02 0.016
12 11 T-11 373238.834 8499881.284 22.224 88.074 0.064 1.739 44.40 0.301 23.793 1.123E+00 0.004 51905.885 TURB. TURB. 0.021 3.020E-02 9.094E-03 0.003
11 10 T-10 373237.334 8499881.152 22.208 88.074 0.064 1.804 44.40 1.506 25.299 1.165E+00 0.022 53828.330 TURB. TURB. 0.021 3.222E-02 4.852E-02 0.016
10 9 T-9 373237.034 8499881.125 22.205 88.074 0.064 1.868 44.40 0.301 25.600 1.207E+00 0.004 55750.776 TURB. TURB. 0.021 3.430E-02 1.033E-02 0.003
9 8 T-8 373235.534 8499880.993 22.189 88.074 0.064 1.933 44.40 1.506 27.106 1.248E+00 0.020 57673.221 TURB. TURB. 0.020 3.644E-02 5.488E-02 0.016
8 7 T-7 373235.234 8499880.967 22.185 88.074 0.064 1.997 44.40 0.301 27.407 1.290E+00 0.004 59595.667 TURB. TURB. 0.020 3.864E-02 1.164E-02 0.004
7 6 T-6 373233.734 8499880.835 22.165 88.074 0.064 2.062 44.40 1.506 28.913 1.332E+00 0.019 61518.112 TURB. TURB. 0.020 4.089E-02 6.158E-02 0.020
6 5 T-5 373233.434 8499880.808 22.162 88.075 0.064 2.126 59.80 0.301 29.215 7.570E-01 0.007 47103.038 TURB. TURB. 0.021 1.038E-02 3.127E-03 0.003
5 4 T-4 373231.934 8499880.676 22.146 88.074 0.064 2.190 59.80 1.506 30.721 7.799E-01 0.032 48530.404 TURB. TURB. 0.021 1.095E-02 1.649E-02 0.016
4 3 T-3 373231.634 8499880.650 22.144 88.074 0.064 2.255 59.80 0.301 31.022 8.028E-01 0.006 49957.771 TURB. TURB. 0.021 1.153E-02 3.472E-03 0.002
3 2 T-2 373230.134 8499880.517 22.130 88.075 0.064 2.319 59.80 1.506 32.528 8.258E-01 0.030 51385.154 TURB. TURB. 0.021 1.212E-02 1.825E-02 0.014
2 1 T-1 373229.834 8499880.491 22.127 88.074 0.064 2.384 59.80 0.301 32.829 8.487E-01 0.006 52812.520 TURB. TURB. 0.021 1.273E-02 3.833E-03 0.003
1 V-20 T-0 373229.084 8499880.425 22.120 88.074 0.064 2.448 59.80 0.753 33.582 8.716E-01 0.014 54239.887 TURB. TURB. 0.021 1.335E-02 1.005E-02 0.007





























V-20 Pmáx 11.00 Pmín 10.15
-9.657E-02 10.50 10.50 -4.753E-02 10.55
5.920E-01 10.41 10.41 -3.944E-01 10.80
P-V 20 11
8.456E-01 10.15 10.15 -5.324E-01 10.69
∆H 7.69% C.U 97.09%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.846E-01
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
114 373127.234 8499871.452 21.125
114 113 T-113 373127.534 8499871.478 21.127 4.114 0.003 0.003 44.40 0.301 0.301 1.944E-03 2.582 89.805 LAMI. LAMI. 0.713 3.091E-06 9.308E-07 -0.002
113 112 T-112 373129.034 8499871.610 21.138 6.573 0.005 0.008 44.40 1.506 1.807 5.049E-03 4.970 233.288 LAMI. LAMI. 0.274 8.029E-06 1.209E-05 -0.011
112 111 T-111 373129.334 8499871.637 21.140 18.870 0.014 0.022 44.40 0.301 2.108 1.396E-02 0.360 645.177 LAMI. LAMI. 0.099 2.221E-05 6.689E-06 -0.002
111 110 T-110 373130.834 8499871.769 21.153 21.330 0.016 0.037 44.40 1.506 3.614 2.404E-02 1.044 1110.765 LAMI. LAMI. 0.058 3.823E-05 5.757E-05 -0.013
110 109 T-109 373131.134 8499871.795 21.156 33.628 0.025 0.062 44.40 0.301 3.915 3.993E-02 0.126 1844.783 LAMI. LAMI. 0.035 6.349E-05 1.912E-05 -0.003
109 108 T-108 373132.634 8499871.927 21.171 36.086 0.026 0.088 44.40 1.506 5.421 5.698E-02 0.440 2632.454 CRIT. TURB. 0.045 1.690E-04 2.545E-04 -0.015
108 107 T-107 373132.934 8499871.954 21.174 48.384 0.035 0.124 44.40 0.301 5.722 7.984E-02 0.063 3688.558 CRIT. TURB. 0.041 2.993E-04 9.017E-05 -0.003
107 106 T-106 373134.434 8499872.086 21.189 50.844 0.037 0.161 44.40 1.506 7.228 1.039E-01 0.242 4798.362 TURB. TURB. 0.038 4.690E-04 7.062E-04 -0.015
106 105 T-105 373134.734 8499872.112 21.192 63.140 0.046 0.207 44.40 0.301 7.529 1.337E-01 0.038 6176.570 TURB. TURB. 0.035 7.233E-04 2.178E-04 -0.003
105 104 T-104 373136.234 8499872.244 21.206 65.530 0.048 0.255 44.40 1.506 9.035 1.646E-01 0.152 7606.928 TURB. TURB. 0.033 1.036E-03 1.560E-03 -0.014
104 103 T-103 373136.534 8499872.271 21.209 77.073 0.056 0.311 44.40 0.301 9.336 2.011E-01 0.025 9289.255 TURB. TURB. 0.032 1.464E-03 4.409E-04 -0.003
103 102 T-102 373138.034 8499872.403 21.225 80.356 0.059 0.370 44.40 1.506 10.842 2.390E-01 0.105 11043.240 TURB. TURB. 0.030 1.977E-03 2.977E-03 -0.016
102 101 T-101 373138.334 8499872.430 21.228 88.073 0.064 0.435 44.40 0.301 11.143 2.806E-01 0.018 12965.664 TURB. TURB. 0.029 2.614E-03 7.875E-04 -0.003
101 100 T-100 373139.834 8499872.562 21.244 88.074 0.064 0.499 44.40 1.506 12.649 3.222E-01 0.078 14888.111 TURB. TURB. 0.028 3.328E-03 5.012E-03 -0.016
100 99 T-99 373140.134 8499872.588 21.247 88.074 0.064 0.563 44.40 0.301 12.951 3.639E-01 0.014 16810.561 TURB. TURB. 0.027 4.117E-03 1.240E-03 -0.003
99 98 T-98 373141.634 8499872.720 21.263 88.073 0.064 0.628 44.40 1.506 14.456 4.055E-01 0.062 18732.989 TURB. TURB. 0.026 4.977E-03 7.495E-03 -0.016
98 97 T-97 373141.934 8499872.747 21.266 88.073 0.064 0.692 44.40 0.301 14.758 4.471E-01 0.011 20655.421 TURB. TURB. 0.026 5.909E-03 1.780E-03 -0.003
97 96 T-96 373143.434 8499872.879 21.281 88.074 0.064 0.757 44.40 1.506 16.263 4.887E-01 0.051 22577.876 TURB. TURB. 0.025 6.911E-03 1.041E-02 -0.015
96 95 T-95 373143.734 8499872.905 21.285 88.073 0.064 0.821 44.40 0.301 16.565 5.303E-01 0.009 24500.312 TURB. TURB. 0.025 7.980E-03 2.403E-03 -0.004
95 94 T-94 373145.234 8499873.037 21.300 88.073 0.064 0.885 44.40 1.506 18.071 5.719E-01 0.044 26422.749 TURB. TURB. 0.024 9.118E-03 1.373E-02 -0.015
94 93 T-93 373145.534 8499873.064 21.303 88.074 0.064 0.950 44.40 0.301 18.372 6.135E-01 0.008 28345.189 TURB. TURB. 0.024 1.032E-02 3.109E-03 -0.003
93 92 T-92 373147.034 8499873.196 21.319 88.074 0.064 1.014 44.40 1.506 19.878 6.551E-01 0.038 30267.630 TURB. TURB. 0.024 1.159E-02 1.745E-02 -0.016
92 91 T-91 373147.334 8499873.222 21.322 88.074 0.064 1.079 44.40 0.301 20.179 6.967E-01 0.007 32190.074 TURB. TURB. 0.023 1.292E-02 3.892E-03 -0.003
91 90 T-90 373148.834 8499873.355 21.338 88.074 0.064 1.143 44.40 1.506 21.685 7.383E-01 0.034 34112.520 TURB. TURB. 0.023 1.432E-02 2.157E-02 -0.016
90 89 T-89 373149.134 8499873.381 21.341 88.075 0.064 1.208 44.40 0.301 21.986 7.799E-01 0.006 36034.988 TURB. TURB. 0.023 1.578E-02 4.753E-03 -0.003
89 88 T-88 373150.634 8499873.513 21.357 88.074 0.064 1.272 44.40 1.506 23.492 8.216E-01 0.031 37957.435 TURB. TURB. 0.022 1.731E-02 2.606E-02 -0.016
88 87 T-87 373150.934 8499873.540 21.360 88.074 0.064 1.336 44.40 0.301 23.793 8.632E-01 0.006 39879.882 TURB. TURB. 0.022 1.889E-02 5.692E-03 -0.003
87 86 T-86 373152.434 8499873.672 21.375 88.075 0.064 1.401 44.40 1.506 25.299 9.048E-01 0.028 41802.350 TURB. TURB. 0.022 2.054E-02 3.094E-02 -0.015
86 85 T-85 373152.734 8499873.698 21.379 88.074 0.064 1.465 44.40 0.301 25.600 9.464E-01 0.005 43724.796 TURB. TURB. 0.022 2.225E-02 6.701E-03 -0.004
85 84 T-84 373154.234 8499873.830 21.394 88.074 0.064 1.530 44.40 1.506 27.106 9.880E-01 0.025 45647.243 TURB. TURB. 0.021 2.402E-02 3.617E-02 -0.015
84 83 T-83 373154.534 8499873.857 21.397 88.074 0.064 1.594 44.40 0.301 27.407 1.030E+00 0.005 47569.689 TURB. TURB. 0.021 2.585E-02 7.787E-03 -0.003
83 82 T-82 373156.034 8499873.989 21.413 88.074 0.064 1.659 44.40 1.506 28.913 1.071E+00 0.023 49492.135 TURB. TURB. 0.021 2.774E-02 4.178E-02 -0.016
82 81 T-81 373156.334 8499874.015 21.416 88.074 0.064 1.723 44.40 0.301 29.214 1.113E+00 0.005 51414.581 TURB. TURB. 0.021 2.969E-02 8.941E-03 -0.003
81 80 T-80 373157.834 8499874.148 21.432 88.074 0.064 1.787 44.40 1.506 30.720 1.154E+00 0.022 53337.027 TURB. TURB. 0.021 3.170E-02 4.774E-02 -0.016
80 79 T-79 373158.134 8499874.174 21.435 88.075 0.064 1.852 44.40 0.301 31.021 1.196E+00 0.004 55259.494 TURB. TURB. 0.021 3.376E-02 1.017E-02 -0.003
79 78 T-78 373159.634 8499874.306 21.451 88.074 0.064 1.916 44.40 1.506 32.527 1.238E+00 0.020 57181.940 TURB. TURB. 0.020 3.589E-02 5.404E-02 -0.016
78 77 T-77 373159.934 8499874.333 21.454 88.074 0.064 1.981 44.40 0.301 32.828 1.279E+00 0.004 59104.386 TURB. TURB. 0.020 3.807E-02 1.147E-02 -0.003
77 76 T-76 373161.434 8499874.465 21.469 88.075 0.064 2.045 44.40 1.506 34.334 1.321E+00 0.019 61026.855 TURB. TURB. 0.020 4.031E-02 6.070E-02 -0.015
76 75 T-75 373161.734 8499874.491 21.472 88.074 0.064 2.110 59.80 0.301 34.635 7.511E-01 0.007 46738.278 TURB. TURB. 0.021 1.024E-02 3.084E-03 -0.003
75 74 T-74 373163.234 8499874.623 21.488 88.074 0.064 2.174 59.80 1.506 36.141 7.740E-01 0.032 48165.647 TURB. TURB. 0.021 1.080E-02 1.627E-02 -0.016
74 73 T-73 373163.534 8499874.650 21.491 88.074 0.064 2.238 59.80 0.301 36.442 7.970E-01 0.006 49593.016 TURB. TURB. 0.021 1.138E-02 3.428E-03 -0.003
73 72 T-72 373165.034 8499874.782 21.507 88.074 0.064 2.303 59.80 1.506 37.948 8.199E-01 0.031 51020.386 TURB. TURB. 0.021 1.197E-02 1.802E-02 -0.016
72 71 T-71 373165.334 8499874.808 21.510 88.074 0.064 2.367 59.80 0.301 38.249 8.428E-01 0.006 52447.756 TURB. TURB. 0.021 1.257E-02 3.786E-03 -0.003
71 70 T-70 373166.834 8499874.940 21.526 88.074 0.064 2.432 59.80 1.506 39.755 8.658E-01 0.029 53875.126 TURB. TURB. 0.021 1.319E-02 1.986E-02 -0.016
70 69 T-69 373167.134 8499874.967 21.529 88.074 0.064 2.496 59.80 0.301 40.057 8.887E-01 0.006 55302.496 TURB. TURB. 0.021 1.382E-02 4.162E-03 -0.003
69 68 T-68 373168.634 8499875.099 21.544 88.074 0.064 2.561 59.80 1.506 41.562 9.117E-01 0.028 56729.867 TURB. TURB. 0.020 1.446E-02 2.177E-02 -0.015
68 67 T-67 373168.934 8499875.125 21.548 88.074 0.064 2.625 59.80 0.301 41.864 9.346E-01 0.005 58157.237 TURB. TURB. 0.020 1.511E-02 4.552E-03 -0.004
67 66 T-66 373170.434 8499875.258 21.563 88.074 0.064 2.689 59.80 1.506 43.370 9.575E-01 0.026 59584.607 TURB. TURB. 0.020 1.578E-02 2.377E-02 -0.015
66 65 T-65 373170.734 8499875.284 21.566 88.075 0.064 2.754 59.80 0.301 43.671 9.805E-01 0.005 61011.993 TURB. TURB. 0.020 1.646E-02 4.958E-03 -0.003
65 64 T-64 373172.234 8499875.416 21.582 88.074 0.064 2.818 59.80 1.506 45.177 1.003E+00 0.025 62439.363 TURB. TURB. 0.020 1.716E-02 2.584E-02 -0.016
64 63 T-63 373172.534 8499875.443 21.585 88.074 0.064 2.883 59.80 0.301 45.478 1.026E+00 0.005 63866.733 TURB. TURB. 0.020 1.786E-02 5.381E-03 -0.003
63 62 T-62 373174.034 8499875.575 21.601 88.075 0.064 2.947 59.80 1.506 46.984 1.049E+00 0.024 65294.120 TURB. TURB. 0.020 1.858E-02 2.799E-02 -0.016
62 61 T-61 373174.334 8499875.601 21.603 88.074 0.064 3.011 59.80 0.301 47.285 1.072E+00 0.005 66721.490 TURB. TURB. 0.020 1.932E-02 5.817E-03 -0.002
61 60 T-60 373175.834 8499875.733 21.616 88.074 0.064 3.076 59.80 1.506 48.791 1.095E+00 0.023 68148.859 TURB. TURB. 0.020 2.006E-02 3.021E-02 -0.013
60 59 T-59 373176.134 8499875.760 21.619 88.074 0.064 3.140 59.80 0.301 49.092 1.118E+00 0.004 69576.229 TURB. TURB. 0.020 2.082E-02 6.271E-03 -0.003
59 58 T-58 373177.634 8499875.892 21.634 88.074 0.064 3.205 59.80 1.506 50.598 1.141E+00 0.022 71003.598 TURB. TURB. 0.019 2.159E-02 3.251E-02 -0.015
58 57 T-57 373177.934 8499875.918 21.637 88.074 0.064 3.269 59.80 0.301 50.899 1.164E+00 0.004 72430.967 TURB. TURB. 0.019 2.237E-02 6.737E-03 -0.003
57 56 T-56 373179.434 8499876.051 21.652 88.074 0.064 3.334 59.80 1.506 52.405 1.187E+00 0.021 73858.336 TURB. TURB. 0.019 2.317E-02 3.489E-02 -0.015
56 55 T-55 373179.734 8499876.077 21.655 88.075 0.064 3.398 59.80 0.301 52.706 1.210E+00 0.004 75285.721 TURB. TURB. 0.019 2.397E-02 7.220E-03 -0.003
55 54 T-54 373181.234 8499876.209 21.669 88.074 0.064 3.462 59.80 1.506 54.212 1.233E+00 0.020 76713.090 TURB. TURB. 0.019 2.479E-02 3.734E-02 -0.014
54 53 T-53 373181.534 8499876.236 21.672 88.074 0.064 3.527 59.80 0.301 54.513 1.256E+00 0.004 78140.459 TURB. TURB. 0.019 2.563E-02 7.720E-03 -0.003
53 52 T-52 373183.034 8499876.368 21.686 88.075 0.064 3.591 59.80 1.506 56.019 1.279E+00 0.020 79567.844 TURB. TURB. 0.019 2.647E-02 3.986E-02 -0.014
52 51 T-51 373183.334 8499876.394 21.689 88.074 0.064 3.656 59.80 0.301 56.320 1.302E+00 0.004 80995.214 TURB. TURB. 0.019 2.733E-02 8.230E-03 -0.003
51 50 T-50 373184.834 8499876.526 21.703 88.074 0.064 3.720 59.80 1.506 57.826 1.325E+00 0.019 82422.583 TURB. TURB. 0.019 2.820E-02 4.246E-02 -0.014
50 49 T-49 373185.134 8499876.553 21.706 88.074 0.064 3.785 59.80 0.301 58.127 1.347E+00 0.004 83849.953 TURB. TURB. 0.019 2.908E-02 8.760E-03 -0.003
49 48 T-48 373186.634 8499876.685 21.720 88.074 0.064 3.849 71.20 1.506 59.633 9.667E-01 0.026 71623.369 TURB. TURB. 0.019 1.298E-02 1.955E-02 -0.014
48 47 T-47 373186.934 8499876.711 21.723 88.074 0.064 3.913 71.20 0.301 59.934 9.829E-01 0.005 72822.199 TURB. TURB. 0.019 1.337E-02 4.026E-03 -0.003
47 46 T-46 373188.434 8499876.844 21.737 88.074 0.064 3.978 71.20 1.506 61.440 9.991E-01 0.025 74021.029 TURB. TURB. 0.019 1.377E-02 2.073E-02 -0.014
46 45 T-45 373188.734 8499876.870 21.740 88.075 0.064 4.042 71.20 0.301 61.741 1.015E+00 0.005 75219.873 TURB. TURB. 0.019 1.417E-02 4.267E-03 -0.003
45 44 T-44 373190.234 8499877.002 21.754 88.074 0.064 4.107 71.20 1.506 63.247 1.031E+00 0.024 76418.703 TURB. TURB. 0.019 1.458E-02 2.195E-02 -0.014
44 43 T-43 373190.534 8499877.029 21.757 88.074 0.064 4.171 71.20 0.301 63.548 1.048E+00 0.005 77617.532 TURB. TURB. 0.019 1.499E-02 4.515E-03 -0.003
43 42 T-42 373192.034 8499877.161 21.771 88.075 0.064 4.236 71.20 1.506 65.054 1.064E+00 0.024 78816.375 TURB. TURB. 0.019 1.540E-02 2.320E-02 -0.014
42 41 T-41 373192.334 8499877.187 21.774 88.074 0.064 4.300 71.20 0.301 65.355 1.080E+00 0.005 80015.205 TURB. TURB. 0.019 1.583E-02 4.766E-03 -0.003
41 40 T-40 373193.834 8499877.319 21.791 88.074 0.064 4.364 71.20 1.506 66.861 1.096E+00 0.023 81214.034 TURB. TURB. 0.019 1.625E-02 2.448E-02 -0.017
40 39 T-39 373194.134 8499877.346 21.794 88.074 0.064 4.429 71.20 0.301 67.163 1.112E+00 0.005 82412.864 TURB. TURB. 0.019 1.669E-02 5.026E-03 -0.003
39 38 T-38 373195.634 8499877.478 21.807 88.074 0.064 4.493 71.20 1.506 68.668 1.129E+00 0.022 83611.693 TURB. TURB. 0.019 1.712E-02 2.579E-02 -0.013
38 37 T-37 373195.934 8499877.504 21.810 88.074 0.064 4.558 71.20 0.301 68.970 1.145E+00 0.004 84810.522 TURB. TURB. 0.019 1.757E-02 5.290E-03 -0.003
37 36 T-36 373197.434 8499877.636 21.822 88.074 0.064 4.622 71.20 1.506 70.475 1.161E+00 0.022 86009.352 TURB. TURB. 0.019 1.801E-02 2.713E-02 -0.012
36 35 T-35 373197.734 8499877.663 21.825 88.074 0.064 4.687 71.20 0.301 70.777 1.177E+00 0.004 87208.180 TURB. TURB. 0.019 1.847E-02 5.562E-03 -0.003
35 34 T-34 373199.234 8499877.795 21.837 88.074 0.064 4.751 71.20 1.506 72.282 1.193E+00 0.021 88407.009 TURB. TURB. 0.019 1.892E-02 2.850E-02 -0.012
34 33 T-33 373199.534 8499877.821 21.840 88.074 0.064 4.815 71.20 0.301 72.584 1.209E+00 0.004 89605.837 TURB. TURB. 0.019 1.939E-02 5.838E-03 -0.003
33 32 T-32 373201.034 8499877.954 21.853 88.074 0.064 4.880 71.20 1.506 74.089 1.226E+00 0.020 90804.665 TURB. TURB. 0.018 1.985E-02 2.990E-02 -0.013
32 31 T-31 373201.334 8499877.980 21.855 88.075 0.064 4.944 71.20 0.301 74.391 1.242E+00 0.004 92003.507 TURB. TURB. 0.018 2.033E-02 6.121E-03 -0.002
31 30 T-30 373202.834 8499878.112 21.868 88.074 0.064 5.009 71.20 1.506 75.896 1.258E+00 0.020 93202.335 TURB. TURB. 0.018 2.080E-02 3.133E-02 -0.013
30 29 T-29 373203.134 8499878.139 21.870 88.074 0.064 5.073 71.20 0.301 76.198 1.274E+00 0.004 94401.162 TURB. TURB. 0.018 2.129E-02 6.412E-03 -0.002
29 28 T-28 373204.634 8499878.271 21.883 88.075 0.064 5.137 71.20 1.506 77.704 1.290E+00 0.019 95600.003 TURB. TURB. 0.018 2.178E-02 3.279E-02 -0.013
28 27 T-27 373204.934 8499878.297 21.885 88.074 0.064 5.202 71.20 0.301 78.005 1.307E+00 0.004 96798.830 TURB. TURB. 0.018 2.227E-02 6.706E-03 -0.002
27 26 T-26 373206.434 8499878.429 21.898 88.074 0.064 5.266 71.20 1.506 79.511 1.323E+00 0.019 97997.657 TURB. TURB. 0.018 2.277E-02 3.428E-02 -0.013
26 25 T-25 373206.734 8499878.456 21.901 88.074 0.064 5.331 71.20 0.301 79.812 1.339E+00 0.004 99196.485 TURB. TURB. 0.018 2.327E-02 7.009E-03 -0.003
25 24 T-24 373208.234 8499878.588 21.913 88.074 0.064 5.395 85.60 1.506 81.318 9.375E-01 0.027 83506.381 TURB. TURB. 0.019 9.823E-03 1.479E-02 -0.012
24 23 T-23 373208.534 8499878.614 21.916 88.074 0.064 5.460 85.60 0.301 81.619 9.487E-01 0.005 84503.536 TURB. TURB. 0.019 1.003E-02 3.022E-03 -0.003
23 22 T-22 373210.034 8499878.747 21.930 88.074 0.064 5.524 85.60 1.506 83.125 9.599E-01 0.026 85500.690 TURB. TURB. 0.019 1.025E-02 1.543E-02 -0.014
22 21 T-21 373210.334 8499878.773 21.934 88.075 0.064 5.588 85.60 0.301 83.426 9.711E-01 0.005 86497.856 TURB. TURB. 0.019 1.046E-02 3.151E-03 -0.004
21 20 T-20 373211.834 8499878.905 21.951 88.074 0.064 5.653 85.60 1.506 84.932 9.823E-01 0.026 87495.011 TURB. TURB. 0.019 1.068E-02 1.608E-02 -0.017
20 19 T-19 373212.134 8499878.932 21.955 88.074 0.064 5.717 85.60 0.301 85.233 9.935E-01 0.005 88492.165 TURB. TURB. 0.019 1.090E-02 3.283E-03 -0.004
19 18 T-18 373213.634 8499879.064 21.973 88.075 0.064 5.782 85.60 1.506 86.739 1.005E+00 0.025 89489.331 TURB. TURB. 0.019 1.112E-02 1.675E-02 -0.018
18 17 T-17 373213.934 8499879.090 21.976 88.074 0.064 5.846 85.60 0.301 87.040 1.016E+00 0.005 90486.485 TURB. TURB. 0.018 1.134E-02 3.416E-03 -0.003
17 16 T-16 373215.434 8499879.222 21.992 88.074 0.064 5.911 85.60 1.506 88.546 1.027E+00 0.024 91483.640 TURB. TURB. 0.018 1.157E-02 1.742E-02 -0.016
16 15 T-15 373215.734 8499879.249 21.994 88.074 0.064 5.975 85.60 0.301 88.847 1.038E+00 0.005 92480.794 TURB. TURB. 0.018 1.179E-02 3.553E-03 -0.002
15 14 T-14 373217.234 8499879.381 22.008 88.074 0.064 6.039 85.60 1.506 90.353 1.049E+00 0.024 93477.948 TURB. TURB. 0.018 1.202E-02 1.811E-02 -0.014
14 13 T-13 373217.534 8499879.407 22.011 88.074 0.064 6.104 85.60 0.301 90.654 1.061E+00 0.005 94475.102 TURB. TURB. 0.018 1.226E-02 3.691E-03 -0.003
13 12 T-12 373219.034 8499879.540 22.025 88.074 0.064 6.168 85.60 1.506 92.160 1.072E+00 0.023 95472.256 TURB. TURB. 0.018 1.249E-02 1.881E-02 -0.014
12 11 T-11 373219.334 8499879.566 22.028 88.075 0.064 6.233 85.60 0.301 92.461 1.083E+00 0.005 96469.421 TURB. TURB. 0.018 1.272E-02 3.831E-03 -0.003
11 10 T-10 373220.834 8499879.698 22.042 88.074 0.064 6.297 85.60 1.506 93.967 1.094E+00 0.023 97466.575 TURB. TURB. 0.018 1.296E-02 1.952E-02 -0.014
10 9 T-9 373221.134 8499879.725 22.045 88.074 0.064 6.362 85.60 0.301 94.268 1.105E+00 0.005 98463.729 TURB. TURB. 0.018 1.320E-02 3.976E-03 -0.003
9 8 T-8 373222.634 8499879.857 22.059 88.075 0.064 6.426 85.60 1.506 95.774 1.117E+00 0.022 99460.895 TURB. TURB. 0.018 1.344E-02 2.024E-02 -0.014
8 7 T-7 373222.934 8499879.883 22.062 88.074 0.064 6.490 85.60 0.301 96.075 1.128E+00 0.004 100458.049 TURB. TURB. 0.018 1.368E-02 4.121E-03 -0.003
7 6 T-6 373224.434 8499880.015 22.076 88.089 0.064 6.555 85.60 1.506 97.581 1.139E+00 0.022 101455.374 TURB. TURB. 0.018 1.393E-02 2.097E-02 -0.014
6 5 T-5 373224.734 8499880.042 22.079 88.074 0.064 6.619 85.60 0.301 97.882 1.150E+00 0.004 102452.529 TURB. TURB. 0.018 1.417E-02 4.270E-03 -0.003
5 4 T-4 373226.234 8499880.174 22.093 88.074 0.064 6.684 85.60 1.506 99.388 1.161E+00 0.022 103449.684 TURB. TURB. 0.018 1.442E-02 2.172E-02 -0.014
4 3 T-3 373226.534 8499880.200 22.096 88.074 0.064 6.748 85.60 0.301 99.689 1.173E+00 0.004 104446.839 TURB. TURB. 0.018 1.467E-02 4.419E-03 -0.003
3 2 T-2 373228.034 8499880.332 22.110 88.074 0.064 6.813 85.60 1.506 101.195 1.184E+00 0.021 105443.995 TURB. TURB. 0.018 1.493E-02 2.248E-02 -0.014
2 1 T-1 373228.334 8499880.359 22.113 88.074 0.064 6.877 85.60 0.301 101.496 1.195E+00 0.004 106441.151 TURB. TURB. 0.018 1.518E-02 4.573E-03 -0.003
1 V-20 T-0 373229.084 8499880.425 22.120 88.074 0.064 6.941 85.60 0.753 102.249 1.206E+00 0.010 107438.306 TURB. TURB. 0.018 1.544E-02 1.162E-02 -0.007

















































11.784-9.657E-02 5.920E-01  
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
294 373262.534 8499795.477 21.531 88.074
294 293 T-293 373262.534 8499795.777 21.534 0.790 0.790 16.100 0.300 87.774 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -3.280E-03
293 292 T-292 373262.534 8499796.077 21.537 0.790 1.580 16.100 0.300 87.474 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -3.280E-03
292 291 T-291 373262.534 8499796.377 21.541 0.790 2.370 16.100 0.300 87.174 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -3.280E-03
4 3 T-3 373262.534 8499882.772 22.485 0.790 229.890 16.100 0.300 0.774 3.137E-01 0.016 5255.069 TURB.TURB. 0.037 3.455E-03 5.015E-04 -3.280E-03
3 2 T-2 373262.534 8499883.072 22.489 0.790 230.680 16.100 0.300 0.474 3.148E-01 0.016 5273.128 TURB.TURB. 0.037 3.475E-03 5.049E-04 -3.280E-03
2 1 T-1 373262.534 8499883.372 22.492 0.790 231.470 16.100 0.300 0.174 3.158E-01 0.016 5291.186 TURB.TURB. 0.037 3.495E-03 5.084E-04 -3.280E-03
1 L38 T-0 231.470 16.000 0.700 3.198E-01 0.036 5324.256 TURB.TURB. 0.037 8.399E-03 5.212E-04 0.600





Sub. Unidad de Riego # 21 
 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
265 373625.834 8499827.277 24.828 79.234
265 264 T-264 373625.834 8499826.977 24.829 0.790 0.790 16.100 0.300 78.934 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -4.960E-04
264 263 T-263 373625.834 8499826.677 24.829 0.790 1.580 16.100 0.300 78.634 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -4.960E-04
263 262 T-262 373625.834 8499826.377 24.830 0.790 2.370 16.100 0.300 78.334 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -4.960E-04
4 3 T-3 373625.834 8499748.677 24.958 0.790 206.980 16.100 0.300 0.634 2.824E-01 0.018 4731.368 TURB.TURB. 0.038 2.886E-03 4.065E-04 -4.960E-04
3 2 T-2 373625.834 8499748.377 24.959 0.790 207.770 16.100 0.300 0.334 2.835E-01 0.018 4749.427 TURB.TURB. 0.038 2.904E-03 4.096E-04 -4.960E-04
2 1 T-1 373625.834 8499748.077 24.959 0.790 208.560 16.100 0.300 0.034 2.846E-01 0.018 4767.485 TURB.TURB. 0.038 2.923E-03 4.127E-04 -4.960E-04
1 L132 T-0 208.560 16.000 0.700 2.881E-01 0.040 4797.282 TURB.TURB. 0.038 7.025E-03 4.232E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 2.907E-01 3.695E-02 -1.309E-01
6 373811.534 8499765.937 26.091 1.667
6 5 T-5 373811.534 8499765.637 26.091 0.790 0.790 16.100 0.300 1.367 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -8.998E-04
5 4 T-4 373811.534 8499765.337 26.092 0.790 1.580 16.100 0.300 1.067 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -8.998E-04
4 3 T-3 373811.534 8499765.037 26.093 0.790 2.370 16.100 0.300 0.767 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -8.998E-04
3 2 T-2 373811.534 8499764.737 26.094 0.790 3.160 16.100 0.300 0.467 4.312E-03 1.160 72.235 LAM. LAM. 0.886 1.564E-05 9.475E-08 -8.998E-04
2 1 T-1 373811.534 8499764.437 26.095 0.790 3.950 16.100 0.300 0.167 5.390E-03 0.928 90.293 LAM. LAM. 0.709 1.955E-05 1.480E-07 -8.998E-04
1 L76 T-0 3.950 16.000 0.700 5.457E-03 2.138 90.858 LAM. LAM. 0.704 4.678E-05 1.518E-07 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.054E-04 4.775E-07 -4.499E-03
265 373757.534 8499838.879 25.600 79.236
265 264 T-264 373757.534 8499838.579 25.601 0.790 0.790 16.100 0.300 78.936 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.015E-03
264 263 T-263 373757.534 8499838.279 25.602 0.790 1.580 16.100 0.300 78.636 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.015E-03
263 262 T-262 373757.534 8499837.979 25.603 0.790 2.370 16.100 0.300 78.336 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.015E-03
4 3 T-3 373757.534 8499760.279 25.866 0.790 206.980 16.100 0.300 0.636 2.824E-01 0.018 4731.368 TURB.TURB. 0.038 2.886E-03 4.065E-04 -1.015E-03
3 2 T-2 373757.534 8499759.979 25.867 0.790 207.770 16.100 0.300 0.336 2.835E-01 0.018 4749.427 TURB.TURB. 0.038 2.904E-03 4.096E-04 -1.015E-03
2 1 T-1 373757.534 8499759.679 25.868 0.790 208.560 16.100 0.300 0.036 2.846E-01 0.018 4767.485 TURB.TURB. 0.038 2.923E-03 4.127E-04 -1.015E-03
1 L16 T-0 208.560 16.000 0.700 2.881E-01 0.040 4797.282 TURB.TURB. 0.038 7.025E-03 4.232E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 2.907E-01 3.695E-02 -2.679E-015.543E-02 -4.231E-03 -2.680E-01 28.591
-1.310E-01 28.591








V-21 Pmáx 10.90 Pmín 9.70
1.010E+00 9.89 1.924E-01 9.70 9.89
P-V 21 10.9
3.949E-01 10.51 5.543E-02 10.45 10.51
5.465E-01 9.96 -4.896E-03 9.96 9.96
∆H 11.04% C.U 94.92%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.671E-01
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
132 373625.834 8499748.077 24.959
132 131 T-131 373626.134 8499748.103 24.962 79.234 0.058 0.058 44.40 0.301 0.301 3.743E-02 0.134 1729.495 LAMI. LAMI. 0.037 5.952E-05 1.793E-05 -0.003
131 130 T-130 373627.634 8499748.235 24.976 79.235 0.058 0.116 44.40 1.506 1.807 7.487E-02 0.335 3459.011 CRIT. TURB. 0.042 2.684E-04 4.041E-04 -0.014
130 129 T-129 373627.934 8499748.262 24.979 79.235 0.058 0.174 44.40 0.301 2.108 1.123E-01 0.045 5188.528 TURB. TURB. 0.037 5.362E-04 1.615E-04 -0.003
129 128 T-128 373629.434 8499748.394 24.993 79.234 0.058 0.232 44.40 1.506 3.614 1.497E-01 0.168 6918.022 TURB. TURB. 0.034 8.793E-04 1.324E-03 -0.014
128 127 T-127 373629.734 8499748.420 24.995 79.235 0.058 0.290 44.40 0.301 3.915 1.872E-01 0.027 8647.539 TURB. TURB. 0.032 1.293E-03 3.894E-04 -0.002
127 126 T-126 373631.234 8499748.553 25.005 79.235 0.058 0.348 44.40 1.506 5.421 2.246E-01 0.112 10377.055 TURB. TURB. 0.031 1.774E-03 2.672E-03 -0.010
126 125 T-125 373631.534 8499748.579 25.008 79.234 0.058 0.406 44.40 0.301 5.722 2.620E-01 0.019 12106.549 TURB. TURB. 0.029 2.320E-03 6.986E-04 -0.003
125 124 T-124 373633.034 8499748.711 25.022 79.235 0.058 0.464 44.40 1.506 7.228 2.995E-01 0.084 13836.064 TURB. TURB. 0.028 2.928E-03 4.410E-03 -0.014
124 123 T-123 373633.334 8499748.738 25.024 79.235 0.058 0.522 44.40 0.301 7.529 3.369E-01 0.015 15565.580 TURB. TURB. 0.028 3.598E-03 1.084E-03 -0.002
123 122 T-122 373634.834 8499748.870 25.038 79.234 0.058 0.580 44.40 1.506 9.035 3.743E-01 0.067 17295.074 TURB. TURB. 0.027 4.327E-03 6.516E-03 -0.014
122 121 T-121 373635.134 8499748.896 25.041 79.234 0.058 0.638 44.40 0.301 9.336 4.118E-01 0.012 19024.567 TURB. TURB. 0.026 5.114E-03 1.540E-03 -0.003
121 120 T-120 373636.634 8499749.028 25.055 79.235 0.058 0.696 44.40 1.506 10.842 4.492E-01 0.056 20754.082 TURB. TURB. 0.026 5.959E-03 8.973E-03 -0.014
120 119 T-119 373636.934 8499749.055 25.057 79.235 0.058 0.753 44.40 0.301 11.143 4.866E-01 0.010 22483.598 TURB. TURB. 0.025 6.860E-03 2.066E-03 -0.002
119 118 T-118 373638.434 8499749.187 25.071 79.234 0.058 0.811 44.40 1.506 12.649 5.241E-01 0.048 24213.091 TURB. TURB. 0.025 7.816E-03 1.177E-02 -0.014
118 117 T-117 373638.734 8499749.213 25.074 79.234 0.058 0.869 44.40 0.301 12.950 5.615E-01 0.009 25942.584 TURB. TURB. 0.024 8.827E-03 2.658E-03 -0.003
117 116 T-116 373640.234 8499749.345 25.088 79.235 0.058 0.927 44.40 1.506 14.456 5.989E-01 0.042 27672.099 TURB. TURB. 0.024 9.892E-03 1.490E-02 -0.014
116 115 T-115 373640.534 8499749.372 25.090 79.235 0.058 0.985 44.40 0.301 14.758 6.364E-01 0.008 29401.614 TURB. TURB. 0.024 1.101E-02 3.317E-03 -0.002
115 114 T-114 373642.034 8499749.504 25.104 79.235 0.058 1.043 44.40 1.506 16.263 6.738E-01 0.037 31131.129 TURB. TURB. 0.023 1.218E-02 1.834E-02 -0.014
114 113 T-113 373642.334 8499749.530 25.107 79.235 0.058 1.101 44.40 0.301 16.565 7.112E-01 0.007 32860.643 TURB. TURB. 0.023 1.341E-02 4.037E-03 -0.003
113 112 T-112 373643.834 8499749.663 25.121 79.235 0.058 1.159 44.40 1.506 18.070 7.487E-01 0.034 34590.158 TURB. TURB. 0.023 1.468E-02 2.211E-02 -0.014
112 111 T-111 373644.134 8499749.689 25.123 79.234 0.058 1.217 44.40 0.301 18.372 7.861E-01 0.006 36319.651 TURB. TURB. 0.023 1.601E-02 4.820E-03 -0.002
111 110 T-110 373645.634 8499749.821 25.137 79.235 0.058 1.275 44.40 1.506 19.877 8.235E-01 0.030 38049.165 TURB. TURB. 0.022 1.738E-02 2.618E-02 -0.014
110 109 T-109 373645.934 8499749.848 25.140 79.235 0.058 1.333 44.40 0.301 20.179 8.610E-01 0.006 39778.680 TURB. TURB. 0.022 1.881E-02 5.666E-03 -0.003
109 108 T-108 373647.434 8499749.980 25.154 79.234 0.058 1.391 44.40 1.506 21.685 8.984E-01 0.028 41508.173 TURB. TURB. 0.022 2.029E-02 3.055E-02 -0.014
108 107 T-107 373647.734 8499750.006 25.157 79.234 0.058 1.449 44.40 0.301 21.986 9.358E-01 0.005 43237.665 TURB. TURB. 0.022 2.181E-02 6.569E-03 -0.003
107 106 T-106 373649.234 8499750.138 25.171 79.235 0.058 1.507 44.40 1.506 23.492 9.733E-01 0.026 44967.180 TURB. TURB. 0.022 2.339E-02 3.522E-02 -0.014
106 105 T-105 373649.534 8499750.165 25.174 79.235 0.058 1.565 44.40 0.301 23.793 1.011E+00 0.005 46696.694 TURB. TURB. 0.021 2.501E-02 7.535E-03 -0.003
105 104 T-104 373651.034 8499750.297 25.188 79.234 0.058 1.623 44.40 1.506 25.299 1.048E+00 0.024 48426.187 TURB. TURB. 0.021 2.669E-02 4.019E-02 -0.014
104 103 T-103 373651.334 8499750.323 25.190 79.235 0.058 1.681 44.40 0.301 25.600 1.086E+00 0.005 50155.701 TURB. TURB. 0.021 2.841E-02 8.554E-03 -0.002
103 102 T-102 373652.834 8499750.455 25.201 79.235 0.058 1.739 44.40 1.506 27.106 1.123E+00 0.022 51885.215 TURB. TURB. 0.021 3.018E-02 4.544E-02 -0.011
102 101 T-101 373653.134 8499750.482 25.203 79.235 0.058 1.797 44.40 0.301 27.407 1.160E+00 0.004 53614.729 TURB. TURB. 0.021 3.199E-02 9.637E-03 -0.002
101 100 T-100 373654.634 8499750.614 25.216 79.235 0.058 1.855 44.40 1.506 28.913 1.198E+00 0.021 55344.244 TURB. TURB. 0.021 3.386E-02 5.098E-02 -0.013
100 99 T-99 373654.934 8499750.640 25.219 79.235 0.058 1.913 44.40 0.301 29.214 1.235E+00 0.004 57073.758 TURB. TURB. 0.020 3.577E-02 1.077E-02 -0.003
99 98 T-98 373656.434 8499750.773 25.233 79.235 0.058 1.971 44.40 1.506 30.720 1.273E+00 0.020 58803.272 TURB. TURB. 0.020 3.773E-02 5.681E-02 -0.014
98 97 T-97 373656.734 8499750.799 25.236 79.234 0.058 2.029 44.40 0.301 31.021 1.310E+00 0.004 60532.765 TURB. TURB. 0.020 3.973E-02 1.196E-02 -0.003
97 96 T-96 373658.234 8499750.931 25.249 79.235 0.058 2.087 44.40 1.506 32.527 1.348E+00 0.019 62262.279 TURB. TURB. 0.020 4.178E-02 6.292E-02 -0.013
96 95 T-95 373658.534 8499750.958 25.252 79.235 0.058 2.144 59.80 0.301 32.828 7.635E-01 0.007 47512.302 TURB. TURB. 0.021 1.054E-02 3.176E-03 -0.003
95 94 T-94 373660.034 8499751.090 25.266 79.234 0.058 2.202 59.80 1.506 34.334 7.842E-01 0.032 48796.407 TURB. TURB. 0.021 1.106E-02 1.665E-02 -0.014
94 93 T-93 373660.334 8499751.116 25.269 79.235 0.058 2.260 59.80 0.301 34.635 8.048E-01 0.006 50080.528 TURB. TURB. 0.021 1.158E-02 3.487E-03 -0.003
93 92 T-92 373661.834 8499751.248 25.282 79.235 0.058 2.318 59.80 1.506 36.141 8.254E-01 0.030 51364.649 TURB. TURB. 0.021 1.211E-02 1.824E-02 -0.013
92 91 T-91 373662.134 8499751.275 25.285 79.235 0.058 2.376 59.80 0.301 36.442 8.461E-01 0.006 52648.770 TURB. TURB. 0.021 1.266E-02 3.813E-03 -0.003
91 90 T-90 373663.634 8499751.407 25.299 79.235 0.058 2.434 59.80 1.506 37.948 8.667E-01 0.029 53932.891 TURB. TURB. 0.021 1.321E-02 1.990E-02 -0.014
90 89 T-89 373663.934 8499751.433 25.302 79.235 0.058 2.492 59.80 0.301 38.249 8.874E-01 0.006 55217.012 TURB. TURB. 0.021 1.378E-02 4.149E-03 -0.003
89 88 T-88 373665.434 8499751.566 25.315 79.235 0.058 2.550 59.80 1.506 39.755 9.080E-01 0.028 56501.134 TURB. TURB. 0.020 1.436E-02 2.162E-02 -0.013
88 87 T-87 373665.734 8499751.592 25.318 79.234 0.058 2.608 59.80 0.301 40.056 9.286E-01 0.005 57785.239 TURB. TURB. 0.020 1.494E-02 4.500E-03 -0.003
87 86 T-86 373667.234 8499751.724 25.332 79.235 0.058 2.666 59.80 1.506 41.562 9.493E-01 0.026 59069.360 TURB. TURB. 0.020 1.554E-02 2.340E-02 -0.014
86 85 T-85 373667.534 8499751.751 25.335 79.235 0.058 2.724 59.80 0.301 41.863 9.699E-01 0.005 60353.482 TURB. TURB. 0.020 1.615E-02 4.864E-03 -0.003
85 84 T-84 373669.034 8499751.883 25.348 79.234 0.058 2.782 59.80 1.506 43.369 9.905E-01 0.025 61637.587 TURB. TURB. 0.020 1.677E-02 2.525E-02 -0.013
84 83 T-83 373669.334 8499751.909 25.351 79.234 0.058 2.840 59.80 0.301 43.670 1.011E+00 0.005 62921.692 TURB. TURB. 0.020 1.740E-02 5.238E-03 -0.003
83 82 T-82 373670.834 8499752.041 25.365 79.235 0.058 2.898 59.80 1.506 45.176 1.032E+00 0.024 64205.814 TURB. TURB. 0.020 1.803E-02 2.716E-02 -0.014
82 81 T-81 373671.134 8499752.068 25.367 79.235 0.058 2.956 59.80 0.301 45.477 1.052E+00 0.005 65489.936 TURB. TURB. 0.020 1.868E-02 5.628E-03 -0.002
81 80 T-80 373672.634 8499752.200 25.382 79.235 0.058 3.014 59.80 1.506 46.983 1.073E+00 0.023 66774.058 TURB. TURB. 0.020 1.934E-02 2.913E-02 -0.015
80 79 T-79 373672.934 8499752.226 25.385 79.235 0.058 3.072 59.80 0.301 47.284 1.094E+00 0.005 68058.180 TURB. TURB. 0.020 2.001E-02 6.027E-03 -0.003
79 78 T-78 373674.434 8499752.358 25.399 79.235 0.058 3.130 59.80 1.506 48.790 1.114E+00 0.023 69342.302 TURB. TURB. 0.020 2.069E-02 3.116E-02 -0.014
78 77 T-77 373674.734 8499752.385 25.400 79.235 0.058 3.188 59.80 0.301 49.091 1.135E+00 0.004 70626.424 TURB. TURB. 0.019 2.138E-02 6.441E-03 -0.001
77 76 T-76 373676.234 8499752.517 25.401 79.235 0.058 3.246 59.80 1.506 50.597 1.156E+00 0.022 71910.546 TURB. TURB. 0.019 2.209E-02 3.326E-02 -0.001
76 75 T-75 373676.534 8499752.543 25.401 79.235 0.058 3.304 59.80 0.301 50.898 1.176E+00 0.004 73194.669 TURB. TURB. 0.019 2.280E-02 6.864E-03 0.000
75 74 T-74 373678.034 8499752.676 25.409 79.235 0.058 3.362 59.80 1.506 52.404 1.197E+00 0.021 74478.792 TURB. TURB. 0.019 2.352E-02 3.541E-02 -0.008
74 73 T-73 373678.334 8499752.702 25.411 79.234 0.058 3.420 59.80 0.301 52.705 1.218E+00 0.004 75762.900 TURB. TURB. 0.019 2.425E-02 7.302E-03 -0.002
73 72 T-72 373679.834 8499752.834 25.422 79.235 0.058 3.478 59.80 1.506 54.211 1.238E+00 0.020 77047.023 TURB. TURB. 0.019 2.499E-02 3.763E-02 -0.011
72 71 T-71 373680.134 8499752.861 25.424 79.235 0.058 3.535 59.80 0.301 54.512 1.259E+00 0.004 78331.147 TURB. TURB. 0.019 2.574E-02 7.753E-03 -0.002
71 70 T-70 373681.634 8499752.993 25.434 79.234 0.058 3.593 59.80 1.506 56.018 1.279E+00 0.020 79615.255 TURB. TURB. 0.019 2.650E-02 3.990E-02 -0.010
70 69 T-69 373681.934 8499753.019 25.436 79.235 0.058 3.651 59.80 0.301 56.319 1.300E+00 0.004 80899.380 TURB. TURB. 0.019 2.727E-02 8.212E-03 -0.002
69 68 T-68 373683.434 8499753.151 25.447 79.235 0.058 3.709 59.80 1.506 57.825 1.321E+00 0.019 82183.504 TURB. TURB. 0.019 2.805E-02 4.224E-02 -0.011
68 67 T-67 373683.734 8499753.178 25.449 79.235 0.058 3.767 59.80 0.301 58.126 1.341E+00 0.004 83467.629 TURB. TURB. 0.019 2.884E-02 8.688E-03 -0.002
67 66 T-66 373685.234 8499753.310 25.459 79.235 0.058 3.825 71.20 1.506 59.632 9.608E-01 0.026 71181.951 TURB. TURB. 0.019 1.284E-02 1.933E-02 -0.010
66 65 T-65 373685.534 8499753.336 25.461 79.235 0.058 3.883 71.20 0.301 59.933 9.753E-01 0.005 72260.471 TURB. TURB. 0.019 1.319E-02 3.971E-03 -0.002
65 64 T-64 373687.034 8499753.468 25.472 79.235 0.058 3.941 71.20 1.506 61.439 9.899E-01 0.025 73338.992 TURB. TURB. 0.019 1.354E-02 2.039E-02 -0.011
64 63 T-63 373687.334 8499753.495 25.474 79.235 0.058 3.999 71.20 0.301 61.740 1.004E+00 0.005 74417.512 TURB. TURB. 0.019 1.390E-02 4.187E-03 -0.002
63 62 T-62 373688.834 8499753.627 25.484 79.235 0.058 4.057 71.20 1.506 63.246 1.019E+00 0.025 75496.033 TURB. TURB. 0.019 1.426E-02 2.148E-02 -0.010
62 61 T-61 373689.134 8499753.653 25.486 79.235 0.058 4.115 71.20 0.301 63.547 1.034E+00 0.005 76574.553 TURB. TURB. 0.019 1.463E-02 4.405E-03 -0.002
61 60 T-60 373690.634 8499753.786 25.497 79.235 0.058 4.173 71.20 1.506 65.053 1.048E+00 0.024 77653.074 TURB. TURB. 0.019 1.500E-02 2.259E-02 -0.011
60 59 T-59 373690.934 8499753.812 25.499 79.235 0.058 4.231 71.20 0.301 65.354 1.063E+00 0.005 78731.594 TURB. TURB. 0.019 1.537E-02 4.630E-03 -0.002
59 58 T-58 373692.434 8499753.944 25.509 79.235 0.058 4.289 71.20 1.506 66.860 1.077E+00 0.023 79810.115 TURB. TURB. 0.019 1.575E-02 2.372E-02 -0.010
58 57 T-57 373692.734 8499753.971 25.511 79.235 0.058 4.347 71.20 0.301 67.162 1.092E+00 0.005 80888.635 TURB. TURB. 0.019 1.614E-02 4.861E-03 -0.002
57 56 T-56 373694.234 8499754.103 25.522 79.235 0.058 4.405 71.20 1.506 68.667 1.106E+00 0.023 81967.155 TURB. TURB. 0.019 1.652E-02 2.488E-02 -0.011
56 55 T-55 373694.534 8499754.129 25.524 79.235 0.058 4.463 71.20 0.301 68.968 1.121E+00 0.004 83045.676 TURB. TURB. 0.019 1.692E-02 5.094E-03 -0.002
55 54 T-54 373696.034 8499754.261 25.534 79.235 0.058 4.521 71.20 1.506 70.474 1.135E+00 0.022 84124.196 TURB. TURB. 0.019 1.731E-02 2.607E-02 -0.010
54 53 T-53 373696.334 8499754.288 25.536 79.235 0.058 4.579 71.20 0.301 70.776 1.150E+00 0.004 85202.716 TURB. TURB. 0.019 1.771E-02 5.335E-03 -0.002
53 52 T-52 373697.834 8499754.420 25.547 79.183 0.058 4.637 71.20 1.506 72.281 1.165E+00 0.022 86280.529 TURB. TURB. 0.019 1.812E-02 2.728E-02 -0.011
52 51 T-51 373698.134 8499754.446 25.549 79.235 0.058 4.695 71.20 0.301 72.583 1.179E+00 0.004 87359.049 TURB. TURB. 0.019 1.852E-02 5.578E-03 -0.002
51 50 T-50 373699.634 8499754.579 25.559 79.235 0.058 4.753 71.20 1.506 74.088 1.194E+00 0.021 88437.569 TURB. TURB. 0.019 1.894E-02 2.852E-02 -0.010
50 49 T-49 373699.934 8499754.605 25.561 79.234 0.058 4.811 71.20 0.301 74.390 1.208E+00 0.004 89516.075 TURB. TURB. 0.019 1.935E-02 5.827E-03 -0.002
49 48 T-48 373701.434 8499754.737 25.572 79.235 0.058 4.869 71.20 1.506 75.895 1.223E+00 0.021 90594.595 TURB. TURB. 0.018 1.977E-02 2.977E-02 -0.011
48 47 T-47 373701.734 8499754.764 25.574 79.235 0.058 4.926 71.20 0.301 76.197 1.237E+00 0.004 91673.114 TURB. TURB. 0.018 2.020E-02 6.083E-03 -0.002
47 46 T-46 373703.234 8499754.896 25.584 79.235 0.058 4.984 71.20 1.506 77.702 1.252E+00 0.020 92751.634 TURB. TURB. 0.018 2.062E-02 3.106E-02 -0.010
46 45 T-45 373703.534 8499754.922 25.586 79.235 0.058 5.042 71.20 0.301 78.004 1.266E+00 0.004 93830.153 TURB. TURB. 0.018 2.106E-02 6.341E-03 -0.002
45 44 T-44 373705.034 8499755.054 25.597 79.235 0.058 5.100 71.20 1.506 79.509 1.281E+00 0.020 94908.672 TURB. TURB. 0.018 2.149E-02 3.237E-02 -0.011
44 43 T-43 373705.334 8499755.081 25.599 79.235 0.058 5.158 71.20 0.301 79.811 1.296E+00 0.004 95987.191 TURB. TURB. 0.018 2.193E-02 6.607E-03 -0.002
43 42 T-42 373706.834 8499755.213 25.602 79.235 0.058 5.216 71.20 1.506 81.316 1.310E+00 0.019 97065.709 TURB. TURB. 0.018 2.238E-02 3.370E-02 -0.003
42 41 T-41 373707.134 8499755.239 25.602 79.235 0.058 5.274 71.20 0.301 81.618 1.325E+00 0.004 98144.228 TURB. TURB. 0.018 2.283E-02 6.874E-03 0.000
41 40 T-40 373708.634 8499755.371 25.604 79.235 0.058 5.332 71.20 1.506 83.123 1.339E+00 0.019 99222.747 TURB. TURB. 0.018 2.328E-02 3.505E-02 -0.002
40 39 T-39 373708.934 8499755.398 25.605 79.235 0.058 5.390 85.60 0.301 83.425 9.366E-01 0.005 83428.155 TURB. TURB. 0.019 9.806E-03 2.954E-03 -0.001
39 38 T-38 373710.434 8499755.530 25.612 79.235 0.058 5.448 85.60 1.506 84.930 9.467E-01 0.027 84325.240 TURB. TURB. 0.019 9.996E-03 1.505E-02 -0.007
38 37 T-37 373710.734 8499755.556 25.613 79.235 0.058 5.506 85.60 0.301 85.232 9.568E-01 0.005 85222.326 TURB. TURB. 0.019 1.019E-02 3.068E-03 -0.001
37 36 T-36 373712.234 8499755.689 25.623 79.235 0.058 5.564 85.60 1.506 86.737 9.668E-01 0.026 86119.411 TURB. TURB. 0.019 1.038E-02 1.563E-02 -0.010
36 35 T-35 373712.534 8499755.715 25.625 79.235 0.058 5.622 85.60 0.301 87.039 9.769E-01 0.005 87016.496 TURB. TURB. 0.019 1.057E-02 3.184E-03 -0.002
35 34 T-34 373714.034 8499755.847 25.635 79.235 0.058 5.680 85.60 1.506 88.544 9.870E-01 0.025 87913.581 TURB. TURB. 0.019 1.077E-02 1.622E-02 -0.010
34 33 T-33 373714.334 8499755.874 25.637 79.235 0.058 5.738 85.60 0.301 88.846 9.970E-01 0.005 88810.666 TURB. TURB. 0.019 1.097E-02 3.304E-03 -0.002
33 32 T-32 373715.834 8499756.006 25.647 79.235 0.058 5.796 85.60 1.506 90.351 1.007E+00 0.025 89707.751 TURB. TURB. 0.018 1.117E-02 1.682E-02 -0.010
































U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
31 30 T-30 373717.634 8499756.164 25.658 79.235 0.058 5.912 85.60 1.506 92.158 1.027E+00 0.024 91501.920 TURB. TURB. 0.018 1.157E-02 1.743E-02 -0.009
30 29 T-29 373717.934 8499756.191 25.660 79.235 0.058 5.970 85.60 0.301 92.460 1.037E+00 0.005 92399.005 TURB. TURB. 0.018 1.178E-02 3.547E-03 -0.002
29 28 T-28 373719.434 8499756.323 25.670 79.235 0.058 6.028 85.60 1.506 93.965 1.047E+00 0.024 93296.090 TURB. TURB. 0.018 1.198E-02 1.804E-02 -0.010
28 27 T-27 373719.734 8499756.349 25.672 79.235 0.058 6.086 85.60 0.301 94.267 1.057E+00 0.005 94193.174 TURB. TURB. 0.018 1.219E-02 3.671E-03 -0.002
27 26 T-26 373721.234 8499756.481 25.682 79.235 0.058 6.144 85.60 1.506 95.772 1.068E+00 0.024 95090.259 TURB. TURB. 0.018 1.240E-02 1.867E-02 -0.010
26 25 T-25 373721.534 8499756.508 25.684 79.236 0.058 6.202 85.60 0.301 96.074 1.078E+00 0.005 95987.355 TURB. TURB. 0.018 1.261E-02 3.798E-03 -0.002
25 24 T-24 373723.034 8499756.640 25.693 79.235 0.058 6.260 85.60 1.506 97.579 1.088E+00 0.023 96884.439 TURB. TURB. 0.018 1.282E-02 1.931E-02 -0.009
24 23 T-23 373723.334 8499756.666 25.695 79.235 0.058 6.317 85.60 0.301 97.881 1.098E+00 0.005 97781.524 TURB. TURB. 0.018 1.304E-02 3.925E-03 -0.002
23 22 T-22 373724.834 8499756.799 25.705 79.236 0.058 6.375 85.60 1.506 99.386 1.108E+00 0.023 98678.619 TURB. TURB. 0.018 1.325E-02 1.995E-02 -0.010
22 21 T-21 373725.134 8499756.825 25.707 79.235 0.058 6.433 85.60 0.301 99.688 1.118E+00 0.004 99575.704 TURB. TURB. 0.018 1.347E-02 4.056E-03 -0.002
21 20 T-20 373726.634 8499756.957 25.717 79.235 0.058 6.491 85.60 1.506 101.193 1.128E+00 0.022 100472.789 TURB. TURB. 0.018 1.369E-02 2.061E-02 -0.010
20 19 T-19 373726.934 8499756.984 25.719 79.235 0.058 6.549 85.60 0.301 101.495 1.138E+00 0.004 101369.873 TURB. TURB. 0.018 1.391E-02 4.189E-03 -0.002
19 18 T-18 373728.434 8499757.116 25.729 79.235 0.058 6.607 85.60 1.506 103.001 1.148E+00 0.022 102266.958 TURB. TURB. 0.018 1.413E-02 2.128E-02 -0.010
18 17 T-17 373728.734 8499757.142 25.731 79.235 0.058 6.665 85.60 0.301 103.302 1.158E+00 0.004 103164.043 TURB. TURB. 0.018 1.435E-02 4.322E-03 -0.002
17 16 T-16 373730.234 8499757.274 25.740 79.235 0.058 6.723 85.60 1.506 104.807 1.168E+00 0.021 104061.127 TURB. TURB. 0.018 1.458E-02 2.195E-02 -0.009
16 15 T-15 373730.534 8499757.301 25.742 79.235 0.058 6.781 85.60 0.301 105.109 1.178E+00 0.004 104958.212 TURB. TURB. 0.018 1.480E-02 4.459E-03 -0.002
15 14 T-14 373732.034 8499757.433 25.752 79.235 0.058 6.839 85.60 1.506 106.615 1.188E+00 0.021 105855.297 TURB. TURB. 0.018 1.503E-02 2.264E-02 -0.010
14 13 T-13 373732.334 8499757.459 25.754 79.235 0.058 6.897 85.60 0.301 106.916 1.198E+00 0.004 106752.382 TURB. TURB. 0.018 1.526E-02 4.596E-03 -0.002
13 12 T-12 373733.834 8499757.592 25.764 79.236 0.058 6.955 85.60 1.506 108.422 1.209E+00 0.021 107649.479 TURB. TURB. 0.018 1.549E-02 2.333E-02 -0.010
12 11 T-11 373734.134 8499757.618 25.766 79.235 0.058 7.013 85.60 0.301 108.723 1.219E+00 0.004 108546.564 TURB. TURB. 0.018 1.573E-02 4.735E-03 -0.002
11 10 T-10 373735.634 8499757.750 25.775 79.235 0.058 7.071 85.60 1.506 110.229 1.229E+00 0.020 109443.650 TURB. TURB. 0.018 1.596E-02 2.403E-02 -0.009
10 9 T-9 373735.934 8499757.777 25.777 79.235 0.058 7.129 85.60 0.301 110.530 1.239E+00 0.004 110340.735 TURB. TURB. 0.018 1.620E-02 4.878E-03 -0.002
9 8 T-8 373737.434 8499757.909 25.787 79.235 0.058 7.187 85.60 1.506 112.036 1.249E+00 0.020 111237.821 TURB. TURB. 0.018 1.643E-02 2.475E-02 -0.010
8 7 T-7 373737.734 8499757.935 25.789 79.235 0.058 7.245 85.60 0.301 112.337 1.259E+00 0.004 112134.907 TURB. TURB. 0.018 1.667E-02 5.021E-03 -0.002
7 6 T-6 373739.234 8499758.067 25.799 79.235 0.058 7.303 85.60 1.506 113.843 1.269E+00 0.020 113031.993 TURB. TURB. 0.018 1.691E-02 2.547E-02 -0.010
6 5 T-5 373739.534 8499758.094 25.800 79.235 0.058 7.361 85.60 0.301 114.144 1.279E+00 0.004 113929.079 TURB. TURB. 0.018 1.715E-02 5.167E-03 -0.001
5 4 T-4 373741.034 8499758.226 25.802 79.235 0.058 7.419 85.60 1.506 115.650 1.289E+00 0.019 114826.165 TURB. TURB. 0.018 1.740E-02 2.620E-02 -0.002
4 3 T-3 373741.334 8499758.252 25.802 79.235 0.058 7.477 85.60 0.301 115.951 1.299E+00 0.004 115723.252 TURB. TURB. 0.018 1.764E-02 5.313E-03 0.000
3 2 T-2 373742.834 8499758.384 25.803 79.235 0.058 7.535 85.60 1.506 117.456 1.309E+00 0.019 116620.338 TURB. TURB. 0.018 1.789E-02 2.694E-02 -0.001
2 1 T-1 373743.134 8499758.411 25.803 79.236 0.058 7.593 85.60 0.301 117.758 1.319E+00 0.004 117517.436 TURB. TURB. 0.018 1.814E-02 5.464E-03 0.000
1 V-21 T-0 373743.884 8499758.477 25.804 79.235 0.058 7.651 85.60 0.753 118.511 1.329E+00 0.009 118414.523 TURB. TURB. 0.017 1.839E-02 1.385E-02 -0.001

























U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
76 373811.534 8499764.437 26.095
76 75 T-75 373811.234 8499764.410 26.094 1.667 0.001 0.001 44.40 0.301 0.301 7.876E-04 6.374 36.387 LAMI. LAMI. 1.759 1.252E-06 3.772E-07 0.001
75 74 T-74 373809.734 8499764.278 26.087 2.099 0.002 0.003 44.40 1.506 1.807 1.779E-03 14.106 82.203 LAMI. LAMI. 0.779 2.829E-06 4.260E-06 0.007
74 73 T-73 373809.434 8499764.252 26.085 4.258 0.003 0.006 44.40 0.301 2.108 3.791E-03 1.324 175.146 LAMI. LAMI. 0.365 6.028E-06 1.815E-06 0.002
73 72 T-72 373807.934 8499764.120 26.079 4.690 0.003 0.009 44.40 1.506 3.614 6.007E-03 4.178 277.518 LAMI. LAMI. 0.231 9.551E-06 1.438E-05 0.006
72 71 T-71 373807.634 8499764.093 26.077 6.849 0.005 0.014 44.40 0.301 3.915 9.242E-03 0.543 427.017 LAMI. LAMI. 0.150 1.470E-05 4.427E-06 0.002
71 70 T-70 373806.134 8499763.961 26.070 7.281 0.005 0.020 44.40 1.506 5.421 1.268E-02 1.979 585.945 LAMI. LAMI. 0.109 2.017E-05 3.037E-05 0.007
70 69 T-69 373805.834 8499763.935 26.069 9.440 0.007 0.027 44.40 0.301 5.722 1.714E-02 0.293 791.999 LAMI. LAMI. 0.081 2.726E-05 8.208E-06 0.001
69 68 T-68 373804.334 8499763.802 26.062 9.872 0.007 0.034 44.40 1.506 7.228 2.181E-02 1.151 1007.483 LAMI. LAMI. 0.064 3.467E-05 5.222E-05 0.007
68 67 T-67 373804.034 8499763.776 26.060 12.032 0.009 0.043 44.40 0.301 7.529 2.749E-02 0.183 1270.115 LAMI. LAMI. 0.050 4.371E-05 1.316E-05 0.002
67 66 T-66 373802.534 8499763.644 26.053 12.463 0.009 0.052 44.40 1.506 9.035 3.338E-02 0.752 1542.154 LAMI. LAMI. 0.042 5.308E-05 7.992E-05 0.007
66 65 T-65 373802.234 8499763.617 26.051 14.622 0.011 0.062 44.40 0.301 9.336 4.029E-02 0.125 1861.320 LAMI. LAMI. 0.034 6.406E-05 1.930E-05 0.002
65 64 T-64 373800.734 8499763.485 26.044 15.054 0.011 0.073 44.40 1.506 10.842 4.740E-02 0.529 2189.915 CRIT. TURB. 0.048 1.239E-04 1.866E-04 0.007
64 63 T-63 373800.434 8499763.459 26.043 17.213 0.013 0.086 44.40 0.301 11.143 5.553E-02 0.090 2565.636 CRIT. TURB. 0.046 1.618E-04 4.872E-05 0.001
63 62 T-62 373798.934 8499763.327 26.035 17.645 0.013 0.099 44.40 1.506 12.649 6.387E-02 0.393 2950.786 CRIT. TURB. 0.044 2.050E-04 3.086E-04 0.008
62 61 T-61 373798.634 8499763.300 26.034 19.804 0.014 0.113 44.40 0.301 12.950 7.322E-02 0.069 3383.063 CRIT. TURB. 0.042 2.584E-04 7.784E-05 0.001
61 60 T-60 373797.134 8499763.168 26.027 20.236 0.015 0.128 44.40 1.506 14.456 8.278E-02 0.303 3824.769 CRIT. TURB. 0.040 3.184E-04 4.795E-04 0.007
60 59 T-59 373796.834 8499763.142 26.025 22.395 0.016 0.145 44.40 0.301 14.757 9.336E-02 0.054 4313.601 TURB. TURB. 0.039 3.909E-04 1.177E-04 0.002
59 58 T-58 373795.334 8499763.010 26.018 22.827 0.017 0.161 44.40 1.506 16.263 1.041E-01 0.241 4811.862 TURB. TURB. 0.038 4.712E-04 7.096E-04 0.007
58 57 T-57 373795.034 8499762.983 26.017 24.986 0.018 0.180 44.40 0.301 16.564 1.160E-01 0.043 5357.250 TURB. TURB. 0.037 5.664E-04 1.706E-04 0.001
57 56 T-56 373793.534 8499762.851 26.010 25.418 0.019 0.198 44.40 1.506 18.070 1.280E-01 0.196 5912.067 TURB. TURB. 0.036 6.709E-04 1.010E-03 0.007
56 55 T-55 373793.234 8499762.825 26.009 27.577 0.020 0.218 44.40 0.301 18.371 1.410E-01 0.036 6514.010 TURB. TURB. 0.035 7.927E-04 2.387E-04 0.001
55 54 T-54 373791.734 8499762.692 26.007 28.009 0.020 0.239 44.40 1.506 19.877 1.542E-01 0.163 7125.383 TURB. TURB. 0.034 9.253E-04 1.393E-03 0.002
54 53 T-53 373791.434 8499762.666 26.007 30.169 0.022 0.261 44.40 0.301 20.178 1.685E-01 0.030 7783.904 TURB. TURB. 0.033 1.078E-03 3.246E-04 0.000
53 52 T-52 373789.934 8499762.534 26.005 30.600 0.022 0.283 44.40 1.506 21.684 1.829E-01 0.137 8451.833 TURB. TURB. 0.032 1.243E-03 1.871E-03 0.002
52 51 T-51 373789.634 8499762.507 26.004 32.759 0.024 0.307 44.40 0.301 21.985 1.984E-01 0.025 9166.888 TURB. TURB. 0.032 1.431E-03 4.309E-04 0.001
51 50 T-50 373788.134 8499762.375 26.002 33.191 0.024 0.331 44.40 1.506 23.491 2.141E-01 0.117 9891.373 TURB. TURB. 0.031 1.632E-03 2.458E-03 0.002
50 49 T-49 373787.834 8499762.349 26.001 35.350 0.026 0.357 44.40 0.301 23.792 2.308E-01 0.022 10662.985 TURB. TURB. 0.030 1.860E-03 5.601E-04 0.001
49 48 T-48 373786.334 8499762.217 26.000 35.782 0.026 0.384 44.40 1.506 25.298 2.477E-01 0.101 11444.027 TURB. TURB. 0.030 2.103E-03 3.167E-03 0.001
48 47 T-47 373786.034 8499762.190 26.000 37.941 0.028 0.411 44.40 0.301 25.599 2.656E-01 0.019 12272.195 TURB. TURB. 0.029 2.375E-03 7.155E-04 0.000
47 46 T-46 373784.534 8499762.058 25.999 38.373 0.028 0.439 44.40 1.506 27.105 2.838E-01 0.088 13109.793 TURB. TURB. 0.029 2.665E-03 4.013E-03 0.001
46 45 T-45 373784.234 8499762.032 25.999 40.532 0.030 0.469 44.40 0.301 27.406 3.029E-01 0.017 13994.518 TURB. TURB. 0.028 2.987E-03 8.995E-04 0.000
45 44 T-44 373782.734 8499761.900 26.000 40.964 0.030 0.499 44.40 1.506 28.912 3.223E-01 0.078 14888.673 TURB. TURB. 0.028 3.329E-03 5.012E-03 -0.001
44 43 T-43 373782.434 8499761.873 26.000 43.123 0.032 0.530 44.40 0.301 29.213 3.426E-01 0.015 15829.955 TURB. TURB. 0.027 3.705E-03 1.116E-03 0.000
43 42 T-42 373780.934 8499761.741 25.997 43.555 0.032 0.562 44.40 1.506 30.719 3.632E-01 0.069 16780.667 TURB. TURB. 0.027 4.104E-03 6.179E-03 0.003
42 41 T-41 373780.634 8499761.715 25.995 45.714 0.033 0.596 44.40 0.301 31.020 3.848E-01 0.013 17778.506 TURB. TURB. 0.027 4.541E-03 1.367E-03 0.002
41 40 T-40 373779.134 8499761.582 25.988 46.116 0.034 0.630 44.40 1.506 32.526 4.066E-01 0.062 18785.119 TURB. TURB. 0.026 5.002E-03 7.532E-03 0.007
40 39 T-39 373778.834 8499761.556 25.986 48.305 0.035 0.665 44.40 0.301 32.827 4.294E-01 0.012 19839.512 TURB. TURB. 0.026 5.505E-03 1.658E-03 0.002
39 38 T-38 373777.334 8499761.424 25.978 48.737 0.036 0.701 44.40 1.506 34.333 4.524E-01 0.055 20903.334 TURB. TURB. 0.026 6.034E-03 9.087E-03 0.008
38 37 T-37 373777.034 8499761.397 25.976 50.896 0.037 0.738 44.40 0.301 34.634 4.765E-01 0.011 22014.282 TURB. TURB. 0.025 6.610E-03 1.991E-03 0.002
37 36 T-36 373775.534 8499761.265 25.968 51.328 0.038 0.775 44.40 1.506 36.140 5.007E-01 0.050 23134.659 TURB. TURB. 0.025 7.213E-03 1.086E-02 0.008
36 35 T-35 373775.234 8499761.239 25.966 53.487 0.039 0.814 44.40 0.301 36.441 5.260E-01 0.010 24302.163 TURB. TURB. 0.025 7.867E-03 2.369E-03 0.002
35 34 T-34 373773.734 8499761.107 25.958 53.919 0.039 0.854 44.40 1.506 37.947 5.515E-01 0.046 25479.095 TURB. TURB. 0.024 8.551E-03 1.288E-02 0.008
34 33 T-33 373773.434 8499761.080 25.956 56.044 0.041 0.895 44.40 0.301 38.248 5.780E-01 0.009 26702.412 TURB. TURB. 0.024 9.289E-03 2.798E-03 0.002
33 32 T-32 373771.934 8499760.948 25.948 56.510 0.041 0.936 44.40 1.506 39.754 6.046E-01 0.042 27935.900 TURB. TURB. 0.024 1.006E-02 1.515E-02 0.008
32 31 T-31 373771.634 8499760.922 25.946 58.669 0.043 0.979 44.40 0.301 40.055 6.324E-01 0.008 29216.514 TURB. TURB. 0.024 1.089E-02 3.279E-03 0.002
31 30 T-30 373770.134 8499760.790 25.938 59.101 0.043 1.022 44.40 1.506 41.561 6.603E-01 0.038 30506.557 TURB. TURB. 0.023 1.175E-02 1.770E-02 0.008
30 29 T-29 373769.834 8499760.763 25.936 61.260 0.045 1.067 44.40 0.301 41.862 6.892E-01 0.007 31843.725 TURB. TURB. 0.023 1.268E-02 3.819E-03 0.002
29 28 T-28 373768.334 8499760.631 25.928 61.692 0.045 1.112 44.40 1.506 43.368 7.184E-01 0.035 33190.324 TURB. TURB. 0.023 1.364E-02 2.055E-02 0.008
28 27 T-27 373768.034 8499760.605 25.926 63.851 0.047 1.159 44.40 0.301 43.669 7.485E-01 0.007 34584.050 TURB. TURB. 0.023 1.468E-02 4.419E-03 0.002
27 26 T-26 373766.534 8499760.472 25.918 64.282 0.047 1.206 44.40 1.506 45.175 7.789E-01 0.032 35987.185 TURB. TURB. 0.023 1.575E-02 2.371E-02 0.008
26 25 T-25 373766.234 8499760.446 25.916 66.443 0.049 1.255 44.40 0.301 45.476 8.103E-01 0.006 37437.469 TURB. TURB. 0.022 1.689E-02 5.086E-03 0.002
25 24 T-24 373764.734 8499760.314 25.908 66.875 0.049 1.304 44.40 1.506 46.982 8.419E-01 0.030 38897.183 TURB. TURB. 0.022 1.808E-02 2.722E-02 0.008
24 23 T-23 373764.434 8499760.287 25.906 69.034 0.050 1.354 44.40 0.301 47.283 8.745E-01 0.006 40404.026 TURB. TURB. 0.022 1.934E-02 5.825E-03 0.002
23 22 T-22 373762.934 8499760.155 25.898 69.466 0.051 1.405 44.40 1.506 48.789 9.073E-01 0.028 41920.298 TURB. TURB. 0.022 2.065E-02 3.109E-02 0.008
22 21 T-21 373762.634 8499760.129 25.896 71.625 0.052 1.457 44.40 0.301 49.090 9.412E-01 0.005 43483.695 TURB. TURB. 0.022 2.203E-02 6.635E-03 0.002
21 20 T-20 373761.134 8499759.997 25.888 72.057 0.053 1.510 44.40 1.506 50.596 9.752E-01 0.026 45056.522 TURB. TURB. 0.021 2.347E-02 3.534E-02 0.008
20 19 T-19 373760.834 8499759.970 25.886 74.216 0.054 1.564 44.40 0.301 50.897 1.010E+00 0.005 46676.474 TURB. TURB. 0.021 2.499E-02 7.529E-03 0.002
19 18 T-18 373759.334 8499759.838 25.878 74.648 0.055 1.619 44.40 1.506 52.403 1.046E+00 0.024 48305.855 TURB. TURB. 0.021 2.657E-02 4.001E-02 0.008
18 17 T-17 373759.034 8499759.812 25.876 77.000 0.056 1.675 44.40 0.301 52.704 1.082E+00 0.005 49986.574 TURB. TURB. 0.021 2.824E-02 8.503E-03 0.002
17 16 T-16 373757.534 8499759.679 25.868 77.469 0.057 1.732 44.40 1.506 54.210 1.119E+00 0.022 51677.551 TURB. TURB. 0.021 2.996E-02 4.512E-02 0.008
16 15 T-15 373757.234 8499759.653 25.866 79.236 0.058 1.790 44.40 0.301 54.511 1.156E+00 0.004 53407.097 TURB. TURB. 0.021 3.177E-02 9.568E-03 0.002
15 14 T-14 373755.734 8499759.521 25.858 79.235 0.058 1.848 44.40 1.506 56.017 1.193E+00 0.021 55136.621 TURB. TURB. 0.021 3.363E-02 5.064E-02 0.008
14 13 T-13 373755.434 8499759.494 25.856 79.235 0.058 1.906 44.40 0.301 56.318 1.231E+00 0.004 56866.144 TURB. TURB. 0.020 3.554E-02 1.070E-02 0.002
13 12 T-12 373753.934 8499759.362 25.848 79.236 0.058 1.964 44.40 1.506 57.824 1.268E+00 0.020 58595.690 TURB. TURB. 0.020 3.749E-02 5.645E-02 0.008
12 11 T-11 373753.634 8499759.336 25.846 79.236 0.058 2.022 44.40 0.301 58.125 1.306E+00 0.004 60325.234 TURB. TURB. 0.020 3.949E-02 1.189E-02 0.002
11 10 T-10 373752.134 8499759.204 25.838 79.235 0.058 2.080 44.40 1.506 59.631 1.343E+00 0.019 62054.757 TURB. TURB. 0.020 4.153E-02 6.254E-02 0.008
10 9 T-9 373751.834 8499759.177 25.836 79.235 0.058 2.138 59.80 0.301 59.932 7.611E-01 0.007 47358.227 TURB. TURB. 0.021 1.048E-02 3.158E-03 0.002
9 8 T-8 373750.334 8499759.045 25.828 79.236 0.058 2.195 59.80 1.506 61.438 7.817E-01 0.032 48642.370 TURB. TURB. 0.021 1.099E-02 1.655E-02 0.008
8 7 T-7 373750.034 8499759.019 25.826 79.235 0.058 2.253 59.80 0.301 61.739 8.023E-01 0.006 49926.496 TURB. TURB. 0.021 1.152E-02 3.468E-03 0.002
7 6 T-6 373748.534 8499758.887 25.818 79.235 0.058 2.311 59.80 1.506 63.245 8.230E-01 0.030 51210.622 TURB. TURB. 0.021 1.205E-02 1.814E-02 0.008
6 5 T-5 373748.234 8499758.860 25.816 79.235 0.058 2.369 59.80 0.301 63.546 8.436E-01 0.006 52494.747 TURB. TURB. 0.021 1.259E-02 3.793E-03 0.002
5 4 T-4 373746.734 8499758.728 25.808 79.235 0.058 2.427 59.80 1.506 65.052 8.642E-01 0.029 53778.872 TURB. TURB. 0.021 1.315E-02 1.980E-02 0.008
4 3 T-3 373746.434 8499758.702 25.806 79.235 0.058 2.485 59.80 0.301 65.353 8.849E-01 0.006 55062.997 TURB. TURB. 0.021 1.371E-02 4.129E-03 0.002
3 2 T-2 373744.934 8499758.569 25.805 79.235 0.058 2.543 59.80 1.506 66.859 9.055E-01 0.028 56347.121 TURB. TURB. 0.020 1.429E-02 2.151E-02 0.001
2 1 T-1 373744.634 8499758.543 25.804 79.236 0.058 2.601 59.80 0.301 67.160 9.261E-01 0.005 57631.261 TURB. TURB. 0.020 1.487E-02 4.478E-03 0.001
1 V-21 T-0 373743.884 8499758.477 25.804 79.235 0.058 2.659 59.80 0.753 67.913 9.468E-01 0.013 58915.386 TURB. TURB. 0.020 1.547E-02 1.165E-02 0.000








































5.465E-01 3.949E-01 34.668  
Sub Unidad de Riego # 22 
 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
265 373508.834 8499816.969 23.732 79.234
265 264 T-264 373508.834 8499816.669 23.732 0.790 0.790 16.100 0.300 78.934 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -3.786E-04
264 263 T-263 373508.834 8499816.369 23.733 0.790 1.580 16.100 0.300 78.634 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -3.786E-04
263 262 T-262 373508.834 8499816.069 23.733 0.790 2.370 16.100 0.300 78.334 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -3.786E-04
4 3 T-3 373508.834 8499738.369 23.831 0.790 206.980 16.100 0.300 0.634 2.824E-01 0.018 4731.368 TURB.TURB. 0.038 2.886E-03 4.065E-04 -3.786E-04
3 2 T-2 373508.834 8499738.069 23.832 0.790 207.770 16.100 0.300 0.334 2.835E-01 0.018 4749.427 TURB.TURB. 0.038 2.904E-03 4.096E-04 -3.786E-04
2 1 T-1 373508.834 8499737.769 23.832 0.790 208.560 16.100 0.300 0.034 2.846E-01 0.018 4767.485 TURB.TURB. 0.038 2.923E-03 4.127E-04 -3.786E-04
1 L100 T-0 208.560 16.000 0.700 2.881E-01 0.040 4797.282 TURB.TURB. 0.038 7.025E-03 4.232E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 2.907E-01 3.695E-02 -9.996E-02
265 373624.334 8499827.145 24.807 79.234
265 264 T-264 373624.334 8499826.845 24.808 0.790 0.790 16.100 0.300 78.934 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -5.225E-04
264 263 T-263 373624.334 8499826.545 24.808 0.790 1.580 16.100 0.300 78.634 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -5.225E-04
263 262 T-262 373624.334 8499826.245 24.809 0.790 2.370 16.100 0.300 78.334 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -5.225E-04
4 3 T-3 373624.334 8499748.545 24.944 0.790 206.980 16.100 0.300 0.634 2.824E-01 0.018 4731.368 TURB.TURB. 0.038 2.886E-03 4.065E-04 -5.225E-04
3 2 T-2 373624.334 8499748.245 24.944 0.790 207.770 16.100 0.300 0.334 2.835E-01 0.018 4749.427 TURB.TURB. 0.038 2.904E-03 4.096E-04 -5.225E-04
2 1 T-1 373624.334 8499747.945 24.945 0.790 208.560 16.100 0.300 0.034 2.846E-01 0.018 4767.485 TURB.TURB. 0.038 2.923E-03 4.127E-04 -5.225E-04
1 L30 T-0 208.560 16.000 0.700 2.881E-01 0.040 4797.282 TURB.TURB. 0.038 7.025E-03 4.232E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 2.907E-01 3.695E-02 -1.379E-01
-4.231E-03 -1.000E-01 28.591






U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
30 373624.334 8499747.945 24.945
30 29 T-29 373624.034 8499747.918 24.942 79.234 0.058 0.058 44.40 0.301 0.301 3.743E-02 0.134 1729.495 LAMI. LAMI. 0.037 5.952E-05 1.793E-05 0.003
29 28 T-28 373622.534 8499747.786 24.928 79.235 0.058 0.116 44.40 1.506 1.807 7.487E-02 0.335 3459.012 CRIT. TURB. 0.042 2.684E-04 4.041E-04 0.014
28 27 T-27 373622.234 8499747.760 24.926 79.235 0.058 0.174 44.40 0.301 2.108 1.123E-01 0.045 5188.529 TURB. TURB. 0.037 5.362E-04 1.615E-04 0.002
27 26 T-26 373620.734 8499747.627 24.912 79.234 0.058 0.232 44.40 1.506 3.614 1.497E-01 0.168 6918.025 TURB. TURB. 0.034 8.793E-04 1.324E-03 0.014
26 25 T-25 373620.434 8499747.601 24.910 79.235 0.058 0.290 44.40 0.301 3.915 1.872E-01 0.027 8647.542 TURB. TURB. 0.032 1.293E-03 3.894E-04 0.002
25 24 T-24 373618.934 8499747.469 24.896 79.235 0.058 0.348 44.40 1.506 5.421 2.246E-01 0.112 10377.060 TURB. TURB. 0.031 1.774E-03 2.672E-03 0.014
24 23 T-23 373618.634 8499747.442 24.893 79.433 0.058 0.406 44.40 0.301 5.722 2.621E-01 0.019 12110.900 TURB. TURB. 0.029 2.321E-03 6.992E-04 0.003
23 22 T-22 373617.134 8499747.310 24.880 79.303 0.058 0.464 44.40 1.506 7.228 2.996E-01 0.084 13841.902 TURB. TURB. 0.028 2.930E-03 4.413E-03 0.013
22 21 T-21 373616.834 8499747.284 24.877 79.235 0.058 0.522 44.40 0.301 7.529 3.370E-01 0.015 15571.420 TURB. TURB. 0.028 3.600E-03 1.084E-03 0.003
21 20 T-20 373615.334 8499747.152 24.864 79.234 0.058 0.580 44.40 1.506 9.035 3.745E-01 0.067 17300.917 TURB. TURB. 0.027 4.329E-03 6.519E-03 0.013
20 19 T-19 373615.034 8499747.125 24.861 79.234 0.058 0.638 44.40 0.301 9.336 4.119E-01 0.012 19030.414 TURB. TURB. 0.026 5.117E-03 1.541E-03 0.003
19 18 T-18 373613.534 8499746.993 24.848 79.235 0.058 0.696 44.40 1.506 10.842 4.493E-01 0.056 20759.933 TURB. TURB. 0.026 5.962E-03 8.978E-03 0.013
18 17 T-17 373613.234 8499746.967 24.845 79.235 0.058 0.754 44.40 0.301 11.143 4.868E-01 0.010 22489.452 TURB. TURB. 0.025 6.863E-03 2.067E-03 0.003
17 16 T-16 373611.734 8499746.835 24.831 79.234 0.058 0.812 44.40 1.506 12.649 5.242E-01 0.048 24218.949 TURB. TURB. 0.025 7.820E-03 1.178E-02 0.014
16 15 T-15 373611.434 8499746.808 24.829 79.234 0.058 0.870 44.40 0.301 12.951 5.616E-01 0.009 25948.447 TURB. TURB. 0.024 8.831E-03 2.660E-03 0.002
15 14 T-14 373609.934 8499746.676 24.815 79.235 0.058 0.928 44.40 1.506 14.456 5.991E-01 0.042 27677.967 TURB. TURB. 0.024 9.896E-03 1.490E-02 0.014
14 13 T-13 373609.634 8499746.650 24.812 79.234 0.058 0.985 44.40 0.301 14.758 6.365E-01 0.008 29407.465 TURB. TURB. 0.024 1.101E-02 3.317E-03 0.003
13 12 T-12 373608.134 8499746.517 24.800 79.234 0.058 1.043 44.40 1.506 16.263 6.739E-01 0.037 31136.963 TURB. TURB. 0.023 1.219E-02 1.835E-02 0.012
12 11 T-11 373607.834 8499746.491 24.798 79.235 0.058 1.101 44.40 0.301 16.565 7.114E-01 0.007 32866.484 TURB. TURB. 0.023 1.341E-02 4.038E-03 0.002
11 10 T-10 373606.334 8499746.359 24.784 79.234 0.058 1.159 44.40 1.506 18.070 7.488E-01 0.034 34595.982 TURB. TURB. 0.023 1.468E-02 2.211E-02 0.014
10 9 T-9 373606.034 8499746.332 24.781 79.234 0.058 1.217 44.40 0.301 18.372 7.862E-01 0.006 36325.482 TURB. TURB. 0.023 1.601E-02 4.823E-03 0.003
9 8 T-8 373604.534 8499746.200 24.768 79.235 0.058 1.275 44.40 1.506 19.878 8.237E-01 0.030 38055.003 TURB. TURB. 0.022 1.739E-02 2.618E-02 0.013
8 7 T-7 373604.234 8499746.174 24.765 79.235 0.058 1.333 44.40 0.301 20.179 8.611E-01 0.006 39784.524 TURB. TURB. 0.022 1.881E-02 5.666E-03 0.003
7 6 T-6 373602.734 8499746.042 24.751 79.234 0.058 1.391 44.40 1.506 21.685 8.985E-01 0.028 41514.024 TURB. TURB. 0.022 2.029E-02 3.056E-02 0.014
6 5 T-5 373602.434 8499746.015 24.749 79.234 0.058 1.449 44.40 0.301 21.986 9.360E-01 0.005 43243.524 TURB. TURB. 0.022 2.182E-02 6.572E-03 0.002
5 4 T-4 373600.934 8499745.883 24.735 79.235 0.058 1.507 44.40 1.506 23.492 9.734E-01 0.026 44973.047 TURB. TURB. 0.022 2.339E-02 3.523E-02 0.014
4 3 T-3 373600.634 8499745.857 24.732 79.235 0.058 1.565 44.40 0.301 23.793 1.011E+00 0.005 46702.569 TURB. TURB. 0.021 2.502E-02 7.534E-03 0.003
3 2 T-2 373599.134 8499745.725 24.718 79.234 0.058 1.623 44.40 1.506 25.299 1.048E+00 0.024 48432.070 TURB. TURB. 0.021 2.669E-02 4.019E-02 0.014
2 1 T-1 373598.834 8499745.698 24.716 79.234 0.058 1.681 44.40 0.301 25.600 1.086E+00 0.005 50161.571 TURB. TURB. 0.021 2.841E-02 8.559E-03 0.002
1 V-22 T-0 373598.084 8499745.632 24.709 79.235 0.058 1.739 44.40 0.753 26.353 1.123E+00 0.011 51891.095 TURB. TURB. 0.021 3.018E-02 2.273E-02 0.007

























V-22 Pmáx 10.40 Pmín 9.58
5.932E-01 9.81 2.234E-01 9.58 9.81
P-V 22 10.4
4.672E-01 9.93 1.854E-01 9.75 9.93
∆H 7.85% C.U 94.37%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.627E-01
  
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
100 373508.834 8499737.769 23.832
100 99 T-99 373509.134 8499737.796 23.836 79.234 0.058 0.058 44.40 0.301 0.301 3.743E-02 0.134 1729.494 LAMI. LAMI. 0.037 5.952E-05 1.793E-05 -0.004
99 98 T-98 373510.634 8499737.928 23.853 79.234 0.058 0.116 44.40 1.506 1.807 7.487E-02 0.335 3458.988 CRIT. TURB. 0.042 2.684E-04 4.041E-04 -0.017
98 97 T-97 373510.934 8499737.954 23.857 79.234 0.058 0.174 44.40 0.301 2.108 1.123E-01 0.045 5188.482 TURB. TURB. 0.037 5.362E-04 1.615E-04 -0.004
97 96 T-96 373512.434 8499738.086 23.874 79.170 0.058 0.232 44.40 1.506 3.614 1.497E-01 0.168 6916.579 TURB. TURB. 0.034 8.790E-04 1.324E-03 -0.017
96 95 T-95 373512.734 8499738.113 23.877 79.234 0.058 0.290 44.40 0.301 3.915 1.871E-01 0.027 8646.073 TURB. TURB. 0.032 1.293E-03 3.894E-04 -0.003
95 94 T-94 373514.234 8499738.245 23.895 79.234 0.058 0.348 44.40 1.506 5.421 2.246E-01 0.112 10375.567 TURB. TURB. 0.031 1.774E-03 2.671E-03 -0.018
94 93 T-93 373514.534 8499738.271 23.898 79.234 0.058 0.406 44.40 0.301 5.722 2.620E-01 0.019 12105.062 TURB. TURB. 0.029 2.319E-03 6.984E-04 -0.003
93 92 T-92 373516.034 8499738.404 23.916 79.234 0.058 0.464 44.40 1.506 7.228 2.994E-01 0.084 13834.556 TURB. TURB. 0.028 2.928E-03 4.409E-03 -0.018
92 91 T-91 373516.334 8499738.430 23.919 79.233 0.058 0.522 44.40 0.301 7.530 3.369E-01 0.015 15564.029 TURB. TURB. 0.028 3.597E-03 1.083E-03 -0.003
91 90 T-90 373517.834 8499738.562 23.937 79.234 0.058 0.580 44.40 1.506 9.035 3.743E-01 0.067 17293.524 TURB. TURB. 0.027 4.326E-03 6.515E-03 -0.018
90 89 T-89 373518.134 8499738.589 23.940 79.234 0.058 0.637 44.40 0.301 9.337 4.117E-01 0.012 19023.019 TURB. TURB. 0.026 5.113E-03 1.540E-03 -0.003
89 88 T-88 373519.634 8499738.721 23.958 79.233 0.058 0.695 44.40 1.506 10.843 4.492E-01 0.056 20752.492 TURB. TURB. 0.026 5.958E-03 8.972E-03 -0.018
88 87 T-87 373519.934 8499738.747 23.961 79.234 0.058 0.753 44.40 0.301 11.144 4.866E-01 0.010 22481.988 TURB. TURB. 0.025 6.859E-03 2.066E-03 -0.003
87 86 T-86 373521.434 8499738.879 23.978 79.234 0.058 0.811 44.40 1.506 12.650 5.240E-01 0.048 24211.484 TURB. TURB. 0.025 7.815E-03 1.177E-02 -0.017
86 85 T-85 373521.734 8499738.906 23.982 79.096 0.058 0.869 44.40 0.301 12.951 5.614E-01 0.009 25937.967 TURB. TURB. 0.024 8.825E-03 2.658E-03 -0.004
85 84 T-84 373523.234 8499739.038 23.999 79.172 0.058 0.927 44.40 1.506 14.457 5.988E-01 0.042 27666.110 TURB. TURB. 0.024 9.889E-03 1.489E-02 -0.017
84 83 T-83 373523.534 8499739.064 24.000 79.234 0.058 0.985 44.40 0.301 14.758 6.362E-01 0.008 29395.606 TURB. TURB. 0.024 1.101E-02 3.314E-03 -0.001
83 82 T-82 373525.034 8499739.196 24.007 79.264 0.058 1.043 44.40 1.506 16.264 6.737E-01 0.037 31125.757 TURB. TURB. 0.023 1.218E-02 1.834E-02 -0.007
82 81 T-81 373525.334 8499739.223 24.010 79.234 0.058 1.101 44.40 0.301 16.565 7.111E-01 0.007 32855.253 TURB. TURB. 0.023 1.340E-02 4.037E-03 -0.003
81 80 T-80 373526.834 8499739.355 24.027 79.163 0.058 1.159 44.40 1.506 18.071 7.485E-01 0.034 34583.199 TURB. TURB. 0.023 1.467E-02 2.210E-02 -0.017
80 79 T-79 373527.134 8499739.381 24.030 79.234 0.058 1.217 44.40 0.301 18.372 7.860E-01 0.006 36312.695 TURB. TURB. 0.023 1.600E-02 4.818E-03 -0.003
79 78 T-78 373528.634 8499739.514 24.047 79.234 0.058 1.275 44.40 1.506 19.878 8.234E-01 0.030 38042.191 TURB. TURB. 0.022 1.738E-02 2.617E-02 -0.017
78 77 T-77 373528.934 8499739.540 24.051 79.234 0.058 1.333 44.40 0.301 20.179 8.608E-01 0.006 39771.687 TURB. TURB. 0.022 1.880E-02 5.663E-03 -0.004
77 76 T-76 373530.434 8499739.672 24.067 79.234 0.058 1.391 44.40 1.506 21.685 8.983E-01 0.028 41501.183 TURB. TURB. 0.022 2.028E-02 3.054E-02 -0.016
76 75 T-75 373530.734 8499739.699 24.071 79.234 0.058 1.449 44.40 0.301 21.986 9.357E-01 0.005 43230.680 TURB. TURB. 0.022 2.181E-02 6.569E-03 -0.004
75 74 T-74 373532.234 8499739.831 24.087 79.234 0.058 1.507 44.40 1.506 23.492 9.731E-01 0.026 44960.176 TURB. TURB. 0.022 2.338E-02 3.521E-02 -0.016
74 73 T-73 373532.534 8499739.857 24.091 79.234 0.058 1.565 44.40 0.301 23.793 1.011E+00 0.005 46689.673 TURB. TURB. 0.021 2.501E-02 7.531E-03 -0.004
73 72 T-72 373534.034 8499739.989 24.107 79.234 0.058 1.623 44.40 1.506 25.299 1.048E+00 0.024 48419.170 TURB. TURB. 0.021 2.668E-02 4.018E-02 -0.016
72 71 T-71 373534.334 8499740.016 24.111 79.234 0.058 1.681 44.40 0.301 25.600 1.085E+00 0.005 50148.667 TURB. TURB. 0.021 2.840E-02 8.555E-03 -0.004
71 70 T-70 373535.834 8499740.148 24.127 79.234 0.058 1.739 44.40 1.506 27.106 1.123E+00 0.022 51878.164 TURB. TURB. 0.021 3.017E-02 4.543E-02 -0.016
70 69 T-69 373536.134 8499740.174 24.131 79.234 0.058 1.796 44.40 0.301 27.407 1.160E+00 0.004 53607.661 TURB. TURB. 0.021 3.199E-02 9.632E-03 -0.004
69 68 T-68 373537.634 8499740.306 24.147 79.234 0.058 1.854 44.40 1.506 28.913 1.198E+00 0.021 55337.159 TURB. TURB. 0.021 3.385E-02 5.097E-02 -0.016
68 67 T-67 373537.934 8499740.333 24.151 79.235 0.058 1.912 44.40 0.301 29.215 1.235E+00 0.004 57066.678 TURB. TURB. 0.020 3.576E-02 1.077E-02 -0.004
67 66 T-66 373539.434 8499740.465 24.167 79.234 0.058 1.970 44.40 1.506 30.720 1.273E+00 0.020 58796.176 TURB. TURB. 0.020 3.772E-02 5.680E-02 -0.016
66 65 T-65 373539.734 8499740.491 24.171 79.234 0.058 2.028 44.40 0.301 31.022 1.310E+00 0.004 60525.674 TURB. TURB. 0.020 3.972E-02 1.196E-02 -0.004
65 64 T-64 373541.234 8499740.624 24.187 79.235 0.058 2.086 44.40 1.506 32.528 1.347E+00 0.019 62255.194 TURB. TURB. 0.020 4.177E-02 6.291E-02 -0.016
64 63 T-63 373541.534 8499740.650 24.191 79.234 0.058 2.144 59.80 0.301 32.829 7.634E-01 0.007 47507.029 TURB. TURB. 0.021 1.054E-02 3.175E-03 -0.004
63 62 T-62 373543.034 8499740.782 24.204 79.234 0.058 2.202 59.80 1.506 34.335 7.841E-01 0.032 48791.138 TURB. TURB. 0.021 1.105E-02 1.665E-02 -0.013
62 61 T-61 373543.334 8499740.809 24.207 79.270 0.058 2.260 59.80 0.301 34.636 8.047E-01 0.006 50075.831 TURB. TURB. 0.021 1.158E-02 3.487E-03 -0.003
61 60 T-60 373544.834 8499740.941 24.221 79.234 0.058 2.318 59.80 1.506 36.142 8.254E-01 0.030 51359.940 TURB. TURB. 0.021 1.211E-02 1.824E-02 -0.014
60 59 T-59 373545.134 8499740.967 24.224 79.234 0.058 2.376 59.80 0.301 36.443 8.460E-01 0.006 52644.050 TURB. TURB. 0.021 1.266E-02 3.811E-03 -0.003
59 58 T-58 373546.634 8499741.099 24.238 79.234 0.058 2.434 59.80 1.506 37.949 8.666E-01 0.029 53928.159 TURB. TURB. 0.021 1.321E-02 1.989E-02 -0.014
58 57 T-57 373546.934 8499741.126 24.241 79.234 0.058 2.492 59.80 0.301 38.250 8.873E-01 0.006 55212.269 TURB. TURB. 0.021 1.378E-02 4.150E-03 -0.003
57 56 T-56 373548.434 8499741.258 24.255 79.234 0.058 2.550 59.80 1.506 39.756 9.079E-01 0.028 56496.379 TURB. TURB. 0.020 1.435E-02 2.161E-02 -0.014
56 55 T-55 373548.734 8499741.284 24.258 79.234 0.058 2.608 59.80 0.301 40.057 9.285E-01 0.005 57780.489 TURB. TURB. 0.020 1.494E-02 4.499E-03 -0.003
55 54 T-54 373550.234 8499741.417 24.272 79.123 0.058 2.666 59.80 1.506 41.563 9.492E-01 0.026 59062.800 TURB. TURB. 0.020 1.554E-02 2.340E-02 -0.014
54 53 T-53 373550.534 8499741.443 24.275 79.234 0.058 2.724 59.80 0.301 41.864 9.698E-01 0.005 60346.909 TURB. TURB. 0.020 1.615E-02 4.862E-03 -0.003
53 52 T-52 373552.034 8499741.575 24.289 79.234 0.058 2.782 59.80 1.506 43.370 9.904E-01 0.025 61631.019 TURB. TURB. 0.020 1.676E-02 2.524E-02 -0.014
52 51 T-51 373552.334 8499741.602 24.292 79.234 0.058 2.840 59.80 0.301 43.671 1.011E+00 0.005 62915.129 TURB. TURB. 0.020 1.739E-02 5.239E-03 -0.003
51 50 T-50 373553.834 8499741.734 24.306 79.234 0.058 2.898 59.80 1.506 45.177 1.032E+00 0.024 64199.239 TURB. TURB. 0.020 1.803E-02 2.715E-02 -0.014
50 49 T-49 373554.134 8499741.760 24.309 79.234 0.058 2.956 59.80 0.301 45.478 1.052E+00 0.005 65483.349 TURB. TURB. 0.020 1.868E-02 5.626E-03 -0.003
49 48 T-48 373555.634 8499741.892 24.323 79.234 0.058 3.014 59.80 1.506 46.984 1.073E+00 0.023 66767.459 TURB. TURB. 0.020 1.934E-02 2.912E-02 -0.014
48 47 T-47 373555.934 8499741.919 24.326 79.234 0.058 3.072 59.80 0.301 47.285 1.094E+00 0.005 68051.569 TURB. TURB. 0.020 2.001E-02 6.028E-03 -0.003
47 46 T-46 373557.434 8499742.051 24.340 79.234 0.058 3.129 59.80 1.506 48.791 1.114E+00 0.023 69335.679 TURB. TURB. 0.020 2.069E-02 3.116E-02 -0.014
46 45 T-45 373557.734 8499742.077 24.343 79.234 0.058 3.187 59.80 0.301 49.092 1.135E+00 0.004 70619.789 TURB. TURB. 0.019 2.138E-02 6.439E-03 -0.003
45 44 T-44 373559.234 8499742.209 24.357 79.234 0.058 3.245 59.80 1.506 50.598 1.156E+00 0.022 71903.900 TURB. TURB. 0.019 2.208E-02 3.325E-02 -0.014
44 43 T-43 373559.534 8499742.236 24.360 79.235 0.058 3.303 59.80 0.301 50.899 1.176E+00 0.004 73188.027 TURB. TURB. 0.019 2.279E-02 6.866E-03 -0.003
43 42 T-42 373561.034 8499742.368 24.374 79.234 0.058 3.361 59.80 1.506 52.405 1.197E+00 0.021 74472.137 TURB. TURB. 0.019 2.351E-02 3.541E-02 -0.014
42 41 T-41 373561.334 8499742.394 24.377 79.234 0.058 3.419 59.80 0.301 52.706 1.217E+00 0.004 75756.248 TURB. TURB. 0.019 2.424E-02 7.301E-03 -0.003
41 40 T-40 373562.834 8499742.527 24.391 79.235 0.058 3.477 59.80 1.506 54.212 1.238E+00 0.020 77040.375 TURB. TURB. 0.019 2.498E-02 3.763E-02 -0.014
40 39 T-39 373563.134 8499742.553 24.394 79.282 0.058 3.535 59.80 0.301 54.513 1.259E+00 0.004 78325.264 TURB. TURB. 0.019 2.574E-02 7.750E-03 -0.003
39 38 T-38 373564.634 8499742.685 24.406 79.234 0.058 3.593 59.80 1.506 56.019 1.279E+00 0.020 79609.375 TURB. TURB. 0.019 2.650E-02 3.990E-02 -0.012
38 37 T-37 373564.934 8499742.712 24.408 79.234 0.058 3.651 59.80 0.301 56.320 1.300E+00 0.004 80893.486 TURB. TURB. 0.019 2.727E-02 8.213E-03 -0.002
37 36 T-36 373566.434 8499742.844 24.422 79.234 0.058 3.709 59.80 1.506 57.826 1.321E+00 0.019 82177.597 TURB. TURB. 0.019 2.805E-02 4.224E-02 -0.014
36 35 T-35 373566.734 8499742.870 24.425 79.234 0.058 3.767 59.80 0.301 58.127 1.341E+00 0.004 83461.708 TURB. TURB. 0.019 2.884E-02 8.684E-03 -0.003
35 34 T-34 373568.234 8499743.002 24.438 79.234 0.058 3.825 71.20 1.506 59.633 9.607E-01 0.026 71176.966 TURB. TURB. 0.019 1.284E-02 1.933E-02 -0.013
34 33 T-33 373568.534 8499743.029 24.441 79.235 0.058 3.883 71.20 0.301 59.934 9.752E-01 0.005 72255.488 TURB. TURB. 0.019 1.319E-02 3.972E-03 -0.003
33 32 T-32 373570.034 8499743.161 24.455 79.234 0.058 3.941 71.20 1.506 61.440 9.898E-01 0.025 73333.997 TURB. TURB. 0.019 1.354E-02 2.039E-02 -0.014
32 31 T-31 373570.334 8499743.187 24.458 79.234 0.058 3.999 71.20 0.301 61.741 1.004E+00 0.005 74412.507 TURB. TURB. 0.019 1.390E-02 4.185E-03 -0.003
31 30 T-30 373571.834 8499743.319 24.471 79.235 0.058 4.057 71.20 1.506 63.247 1.019E+00 0.025 75491.030 TURB. TURB. 0.019 1.426E-02 2.147E-02 -0.013
30 29 T-29 373572.134 8499743.346 24.474 79.235 0.058 4.115 71.20 0.301 63.549 1.033E+00 0.005 76569.553 TURB. TURB. 0.019 1.463E-02 4.406E-03 -0.003
29 28 T-28 373573.634 8499743.478 24.488 79.234 0.058 4.173 71.20 1.506 65.054 1.048E+00 0.024 77648.062 TURB. TURB. 0.019 1.500E-02 2.258E-02 -0.014
28 27 T-27 373573.934 8499743.504 24.491 79.234 0.058 4.231 71.20 0.301 65.356 1.063E+00 0.005 78726.571 TURB. TURB. 0.019 1.537E-02 4.629E-03 -0.003
27 26 T-26 373575.434 8499743.637 24.504 79.235 0.058 4.289 71.20 1.506 66.861 1.077E+00 0.023 79805.094 TURB. TURB. 0.019 1.575E-02 2.372E-02 -0.013
26 25 T-25 373575.734 8499743.663 24.507 79.234 0.058 4.347 71.20 0.301 67.163 1.092E+00 0.005 80883.603 TURB. TURB. 0.019 1.614E-02 4.859E-03 -0.003
25 24 T-24 373577.234 8499743.795 24.521 79.234 0.058 4.405 71.20 1.506 68.668 1.106E+00 0.023 81962.113 TURB. TURB. 0.019 1.652E-02 2.488E-02 -0.014
24 23 T-23 373577.534 8499743.822 24.523 79.234 0.058 4.463 71.20 0.301 68.970 1.121E+00 0.004 83040.622 TURB. TURB. 0.019 1.691E-02 5.095E-03 -0.002
23 22 T-22 373579.034 8499743.954 24.537 79.234 0.058 4.521 71.20 1.506 70.476 1.135E+00 0.022 84119.132 TURB. TURB. 0.019 1.731E-02 2.607E-02 -0.014
22 21 T-21 373579.334 8499743.980 24.540 79.234 0.058 4.578 71.20 0.301 70.777 1.150E+00 0.004 85197.642 TURB. TURB. 0.019 1.771E-02 5.333E-03 -0.003
21 20 T-20 373580.834 8499744.112 24.554 79.234 0.058 4.636 71.20 1.506 72.283 1.164E+00 0.022 86276.151 TURB. TURB. 0.019 1.811E-02 2.728E-02 -0.014
20 19 T-19 373581.134 8499744.139 24.556 79.235 0.058 4.694 71.20 0.301 72.584 1.179E+00 0.004 87354.675 TURB. TURB. 0.019 1.852E-02 5.579E-03 -0.002
19 18 T-18 373582.634 8499744.271 24.570 79.048 0.058 4.752 71.20 1.506 74.090 1.194E+00 0.021 88430.653 TURB. TURB. 0.019 1.893E-02 2.851E-02 -0.014
18 17 T-17 373582.934 8499744.297 24.573 79.234 0.058 4.810 71.20 0.301 74.391 1.208E+00 0.004 89509.163 TURB. TURB. 0.019 1.935E-02 5.827E-03 -0.003
17 16 T-16 373584.434 8499744.430 24.586 79.235 0.058 4.868 71.20 1.506 75.897 1.223E+00 0.021 90587.686 TURB. TURB. 0.018 1.977E-02 2.977E-02 -0.013
16 15 T-15 373584.734 8499744.456 24.589 79.234 0.058 4.926 71.20 0.301 76.198 1.237E+00 0.004 91666.196 TURB. TURB. 0.018 2.019E-02 6.081E-03 -0.003
15 14 T-14 373586.234 8499744.588 24.601 79.234 0.058 4.984 71.20 1.506 77.704 1.252E+00 0.020 92744.706 TURB. TURB. 0.018 2.062E-02 3.105E-02 -0.012
14 13 T-13 373586.534 8499744.615 24.603 79.234 0.058 5.042 71.20 0.301 78.005 1.266E+00 0.004 93823.216 TURB. TURB. 0.018 2.105E-02 6.342E-03 -0.002
13 12 T-12 373588.034 8499744.747 24.617 79.250 0.058 5.100 71.20 1.506 79.511 1.281E+00 0.020 94901.944 TURB. TURB. 0.018 2.149E-02 3.236E-02 -0.014
12 11 T-11 373588.334 8499744.773 24.620 79.234 0.058 5.158 71.20 0.301 79.812 1.295E+00 0.004 95980.454 TURB. TURB. 0.018 2.193E-02 6.604E-03 -0.003
11 10 T-10 373589.834 8499744.905 24.634 79.234 0.058 5.216 71.20 1.506 81.318 1.310E+00 0.019 97058.964 TURB. TURB. 0.018 2.238E-02 3.369E-02 -0.014
10 9 T-9 373590.134 8499744.932 24.636 79.235 0.058 5.274 71.20 0.301 81.619 1.325E+00 0.004 98137.487 TURB. TURB. 0.018 2.282E-02 6.875E-03 -0.002
9 8 T-8 373591.634 8499745.064 24.650 79.234 0.058 5.332 71.20 1.506 83.125 1.339E+00 0.019 99215.997 TURB. TURB. 0.018 2.328E-02 3.505E-02 -0.014
8 7 T-7 373591.934 8499745.090 24.653 79.234 0.058 5.390 85.60 0.301 83.426 9.366E-01 0.005 83422.534 TURB. TURB. 0.019 9.805E-03 2.953E-03 -0.003
7 6 T-6 373593.434 8499745.222 24.666 79.235 0.058 5.448 85.60 1.506 84.932 9.466E-01 0.027 84319.624 TURB. TURB. 0.019 9.995E-03 1.505E-02 -0.013
6 5 T-5 373593.734 8499745.249 24.669 79.235 0.058 5.506 85.60 0.301 85.233 9.567E-01 0.005 85216.714 TURB. TURB. 0.019 1.019E-02 3.068E-03 -0.003
5 4 T-4 373595.234 8499745.381 24.683 79.234 0.058 5.564 85.60 1.506 86.739 9.668E-01 0.026 86113.792 TURB. TURB. 0.019 1.038E-02 1.563E-02 -0.014
4 3 T-3 373595.534 8499745.407 24.686 79.234 0.058 5.622 85.60 0.301 87.040 9.768E-01 0.005 87010.871 TURB. TURB. 0.019 1.057E-02 3.184E-03 -0.003
3 2 T-2 373597.034 8499745.540 24.699 79.235 0.058 5.680 85.60 1.506 88.546 9.869E-01 0.025 87907.960 TURB. TURB. 0.019 1.077E-02 1.622E-02 -0.013
2 1 T-1 373597.334 8499745.566 24.702 79.297 0.058 5.738 85.60 0.301 88.847 9.970E-01 0.005 88805.752 TURB. TURB. 0.019 1.097E-02 3.303E-03 -0.003
1 V-22 T-0 373598.084 8499745.632 24.709 79.234 0.058 5.796 85.60 0.753 89.600 1.007E+00 0.012 89702.830 TURB. TURB. 0.018 1.117E-02 8.408E-03 -0.007



































Sub. Unidad de Riego # 23 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
265 373393.634 8499806.820 22.728 79.233
265 264 T-264 373393.634 8499806.520 22.727 0.790 0.790 16.100 0.300 78.933 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 9.049E-04
264 263 T-263 373393.634 8499806.220 22.726 0.790 1.580 16.100 0.300 78.633 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 9.049E-04
263 262 T-262 373393.634 8499805.920 22.725 0.790 2.370 16.100 0.300 78.333 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 9.049E-04
4 3 T-3 373393.634 8499728.220 22.491 0.790 206.980 16.100 0.300 0.633 2.824E-01 0.018 4731.368 TURB.TURB. 0.038 2.886E-03 4.065E-04 9.049E-04
3 2 T-2 373393.634 8499727.920 22.490 0.790 207.770 16.100 0.300 0.333 2.835E-01 0.018 4749.427 TURB.TURB. 0.038 2.904E-03 4.096E-04 9.049E-04
2 1 T-1 373393.634 8499727.620 22.489 0.790 208.560 16.100 0.300 0.033 2.846E-01 0.018 4767.485 TURB.TURB. 0.038 2.923E-03 4.127E-04 9.049E-04
1 L100 T-0 208.560 16.000 0.700 2.881E-01 0.040 4797.282 TURB.TURB. 0.038 7.025E-03 4.232E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 2.907E-01 3.695E-02 2.389E-01
265 373507.334 8499816.837 23.720 79.234
265 264 T-264 373507.334 8499816.537 23.720 0.790 0.790 16.100 0.300 78.934 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -3.597E-04
264 263 T-263 373507.334 8499816.237 23.721 0.790 1.580 16.100 0.300 78.634 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -3.597E-04
263 262 T-262 373507.334 8499815.937 23.721 0.790 2.370 16.100 0.300 78.334 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -3.597E-04
4 3 T-3 373507.334 8499738.237 23.814 0.790 206.980 16.100 0.300 0.634 2.824E-01 0.018 4731.368 TURB.TURB. 0.038 2.886E-03 4.065E-04 -3.597E-04
3 2 T-2 373507.334 8499737.937 23.815 0.790 207.770 16.100 0.300 0.334 2.835E-01 0.018 4749.427 TURB.TURB. 0.038 2.904E-03 4.096E-04 -3.597E-04
2 1 T-1 373507.334 8499737.637 23.815 0.790 208.560 16.100 0.300 0.034 2.846E-01 0.018 4767.485 TURB.TURB. 0.038 2.923E-03 4.127E-04 -3.597E-04
1 L28 T-0 208.560 16.000 0.700 2.881E-01 0.040 4797.282 TURB.TURB. 0.038 7.025E-03 4.232E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 2.907E-01 3.695E-02 -9.496E-02
COOR.
GOTERO
5.624E-01 -4.231E-03 2.390E-01 28.591
2.284E-01 -4.231E-03 -9.500E-02 28.591  
 
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
28 373507.334 8499737.637 23.815
28 27 T-27 373507.034 8499737.611 23.811 79.234 0.058 0.058 44.40 0.301 0.301 3.743E-02 0.134 1729.494 LAMI. LAMI. 0.037 5.952E-05 1.793E-05 0.004
27 26 T-26 373505.534 8499737.478 23.800 79.234 0.058 0.116 44.40 1.506 1.807 7.487E-02 0.335 3458.987 CRIT. TURB. 0.042 2.684E-04 4.041E-04 0.011
26 25 T-25 373505.234 8499737.452 23.800 79.234 0.058 0.174 44.40 0.301 2.108 1.123E-01 0.045 5188.481 TURB. TURB. 0.037 5.362E-04 1.615E-04 0.000
25 24 T-24 373503.734 8499737.320 23.794 79.234 0.058 0.232 44.40 1.506 3.614 1.497E-01 0.168 6917.975 TURB. TURB. 0.034 8.793E-04 1.324E-03 0.006
24 23 T-23 373503.434 8499737.293 23.790 79.234 0.058 0.290 44.40 0.301 3.915 1.872E-01 0.027 8647.469 TURB. TURB. 0.032 1.293E-03 3.895E-04 0.004
23 22 T-22 373501.934 8499737.161 23.772 79.234 0.058 0.348 44.40 1.506 5.421 2.246E-01 0.112 10376.963 TURB. TURB. 0.031 1.774E-03 2.672E-03 0.018
22 21 T-21 373501.634 8499737.135 23.768 79.234 0.058 0.406 44.40 0.301 5.722 2.620E-01 0.019 12106.457 TURB. TURB. 0.029 2.320E-03 6.986E-04 0.004
21 20 T-20 373500.134 8499737.003 23.749 79.234 0.058 0.464 44.40 1.506 7.228 2.995E-01 0.084 13835.950 TURB. TURB. 0.028 2.928E-03 4.410E-03 0.019
20 19 T-19 373499.834 8499736.976 23.746 79.234 0.058 0.522 44.40 0.301 7.529 3.369E-01 0.015 15565.444 TURB. TURB. 0.028 3.598E-03 1.084E-03 0.003
19 18 T-18 373498.334 8499736.844 23.727 79.234 0.058 0.580 44.40 1.506 9.035 3.743E-01 0.067 17294.937 TURB. TURB. 0.027 4.327E-03 6.516E-03 0.019
18 17 T-17 373498.034 8499736.818 23.724 79.234 0.058 0.638 44.40 0.301 9.337 4.118E-01 0.012 19024.431 TURB. TURB. 0.026 5.114E-03 1.540E-03 0.003
17 16 T-16 373496.534 8499736.686 23.705 79.234 0.058 0.695 44.40 1.506 10.842 4.492E-01 0.056 20753.924 TURB. TURB. 0.026 5.959E-03 8.973E-03 0.019
16 15 T-15 373496.234 8499736.659 23.701 79.233 0.058 0.753 44.40 0.301 11.144 4.866E-01 0.010 22483.395 TURB. TURB. 0.025 6.860E-03 2.066E-03 0.004
15 14 T-14 373494.734 8499736.527 23.683 79.234 0.058 0.811 44.40 1.506 12.650 5.241E-01 0.048 24212.889 TURB. TURB. 0.025 7.816E-03 1.177E-02 0.018
14 13 T-13 373494.434 8499736.501 23.679 79.234 0.058 0.869 44.40 0.301 12.951 5.615E-01 0.009 25942.382 TURB. TURB. 0.024 8.827E-03 2.658E-03 0.004
13 12 T-12 373492.934 8499736.368 23.661 79.233 0.058 0.927 44.40 1.506 14.457 5.989E-01 0.042 27671.853 TURB. TURB. 0.024 9.892E-03 1.490E-02 0.018
12 11 T-11 373492.634 8499736.342 23.657 79.234 0.058 0.985 44.40 0.301 14.758 6.364E-01 0.008 29401.346 TURB. TURB. 0.024 1.101E-02 3.316E-03 0.004
11 10 T-10 373491.134 8499736.210 23.639 79.234 0.058 1.043 44.40 1.506 16.264 6.738E-01 0.037 31130.839 TURB. TURB. 0.023 1.218E-02 1.834E-02 0.018
10 9 T-9 373490.834 8499736.183 23.635 79.234 0.058 1.101 44.40 0.301 16.565 7.112E-01 0.007 32860.332 TURB. TURB. 0.023 1.340E-02 4.038E-03 0.004
9 8 T-8 373489.334 8499736.051 23.616 79.234 0.058 1.159 44.40 1.506 18.071 7.487E-01 0.034 34589.824 TURB. TURB. 0.023 1.468E-02 2.211E-02 0.019
8 7 T-7 373489.034 8499736.025 23.613 79.234 0.058 1.217 44.40 0.301 18.372 7.861E-01 0.006 36319.317 TURB. TURB. 0.023 1.601E-02 4.820E-03 0.003
7 6 T-6 373487.534 8499735.893 23.600 79.234 0.058 1.275 44.40 1.506 19.878 8.235E-01 0.030 38048.809 TURB. TURB. 0.022 1.738E-02 2.618E-02 0.013
6 5 T-5 373487.234 8499735.866 23.600 79.233 0.058 1.333 44.40 0.301 20.179 8.610E-01 0.006 39778.280 TURB. TURB. 0.022 1.881E-02 5.666E-03 0.000
5 4 T-4 373485.734 8499735.734 23.600 79.234 0.058 1.391 44.40 1.506 21.685 8.984E-01 0.028 41507.773 TURB. TURB. 0.022 2.029E-02 3.055E-02 0.000
4 3 T-3 373485.434 8499735.708 23.600 79.234 0.058 1.449 44.40 0.301 21.986 9.358E-01 0.005 43237.265 TURB. TURB. 0.022 2.181E-02 6.568E-03 0.000
3 2 T-2 373483.934 8499735.576 23.582 79.233 0.058 1.507 44.40 1.506 23.492 9.733E-01 0.026 44966.736 TURB. TURB. 0.022 2.339E-02 3.522E-02 0.018
2 1 T-1 373483.634 8499735.549 23.578 79.233 0.058 1.565 44.40 0.301 23.793 1.011E+00 0.005 46696.206 TURB. TURB. 0.021 2.501E-02 7.535E-03 0.004
1 V-23 T-0 373482.884 8499735.483 23.568 79.234 0.058 1.623 44.40 0.753 24.546 1.048E+00 0.012 48425.699 TURB. TURB. 0.021 2.669E-02 2.009E-02 0.010




























V-23 Pmáx 10.40 Pmín 9.45
3.915E-01 10.01 5.624E-01 9.45 10.01
P-V 23 10.4
4.351E-01 9.96 2.284E-01 9.74 9.96
∆H 9.17% C.U 93.71%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.573E-01
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
100 373393.634 8499727.620 22.489
100 99 T-99 373393.934 8499727.647 22.493 79.233 0.058 0.058 44.40 0.301 0.301 3.743E-02 0.134 1729.479 LAMI. LAMI. 0.037 5.952E-05 1.793E-05 -0.004
99 98 T-98 373395.434 8499727.779 22.513 79.233 0.058 0.116 44.40 1.506 1.807 7.487E-02 0.335 3458.957 CRIT. TURB. 0.042 2.684E-04 4.041E-04 -0.020
98 97 T-97 373395.734 8499727.805 22.516 79.233 0.058 0.174 44.40 0.301 2.108 1.123E-01 0.045 5188.435 TURB. TURB. 0.037 5.362E-04 1.615E-04 -0.003
97 96 T-96 373397.234 8499727.937 22.536 79.203 0.058 0.232 44.40 1.506 3.614 1.497E-01 0.168 6917.258 TURB. TURB. 0.034 8.791E-04 1.324E-03 -0.020
96 95 T-95 373397.534 8499727.964 22.540 79.234 0.058 0.290 44.40 0.301 3.915 1.872E-01 0.027 8646.758 TURB. TURB. 0.032 1.293E-03 3.895E-04 -0.004
95 94 T-94 373399.034 8499728.096 22.560 79.233 0.058 0.348 44.40 1.506 5.421 2.246E-01 0.112 10376.235 TURB. TURB. 0.031 1.774E-03 2.671E-03 -0.020
94 93 T-93 373399.334 8499728.122 22.564 79.233 0.058 0.406 44.40 0.301 5.723 2.620E-01 0.019 12105.712 TURB. TURB. 0.029 2.320E-03 6.985E-04 -0.004
93 92 T-92 373400.834 8499728.255 22.583 79.234 0.058 0.464 44.40 1.506 7.229 2.995E-01 0.084 13835.211 TURB. TURB. 0.028 2.928E-03 4.410E-03 -0.019
92 91 T-91 373401.134 8499728.281 22.587 79.233 0.058 0.522 44.40 0.301 7.530 3.369E-01 0.015 15564.688 TURB. TURB. 0.028 3.597E-03 1.083E-03 -0.004
91 90 T-90 373402.634 8499728.413 22.607 79.233 0.058 0.580 44.40 1.506 9.036 3.743E-01 0.067 17294.165 TURB. TURB. 0.027 4.326E-03 6.515E-03 -0.020
90 89 T-89 373402.934 8499728.440 22.611 79.233 0.058 0.638 44.40 0.301 9.337 4.118E-01 0.012 19023.642 TURB. TURB. 0.026 5.114E-03 1.540E-03 -0.004
89 88 T-88 373404.434 8499728.572 22.631 79.233 0.058 0.695 44.40 1.506 10.843 4.492E-01 0.056 20753.118 TURB. TURB. 0.026 5.958E-03 8.973E-03 -0.020
88 87 T-87 373404.734 8499728.598 22.635 79.233 0.058 0.753 44.40 0.301 11.144 4.866E-01 0.010 22482.594 TURB. TURB. 0.025 6.859E-03 2.066E-03 -0.004
87 86 T-86 373406.234 8499728.730 22.655 79.233 0.058 0.811 44.40 1.506 12.650 5.240E-01 0.048 24212.070 TURB. TURB. 0.025 7.816E-03 1.177E-02 -0.020
86 85 T-85 373406.534 8499728.757 22.659 79.234 0.058 0.869 44.40 0.301 12.951 5.615E-01 0.009 25941.568 TURB. TURB. 0.024 8.827E-03 2.659E-03 -0.004
85 84 T-84 373408.034 8499728.889 22.679 79.233 0.058 0.927 44.40 1.506 14.457 5.989E-01 0.042 27671.043 TURB. TURB. 0.024 9.892E-03 1.490E-02 -0.020
84 83 T-83 373408.334 8499728.915 22.683 79.233 0.058 0.985 44.40 0.301 14.758 6.363E-01 0.008 29400.519 TURB. TURB. 0.024 1.101E-02 3.316E-03 -0.004
83 82 T-82 373409.834 8499729.047 22.703 79.234 0.058 1.043 44.40 1.506 16.264 6.738E-01 0.037 31130.016 TURB. TURB. 0.023 1.218E-02 1.834E-02 -0.020
82 81 T-81 373410.134 8499729.074 22.706 79.234 0.058 1.101 44.40 0.301 16.565 7.112E-01 0.007 32859.513 TURB. TURB. 0.023 1.340E-02 4.038E-03 -0.003
81 80 T-80 373411.634 8499729.206 22.726 79.233 0.058 1.159 44.40 1.506 18.071 7.486E-01 0.034 34588.988 TURB. TURB. 0.023 1.468E-02 2.211E-02 -0.020
80 79 T-79 373411.934 8499729.232 22.730 79.233 0.058 1.217 44.40 0.301 18.372 7.861E-01 0.006 36318.463 TURB. TURB. 0.023 1.601E-02 4.820E-03 -0.004
79 78 T-78 373413.434 8499729.365 22.749 79.234 0.058 1.275 44.40 1.506 19.878 8.235E-01 0.030 38047.960 TURB. TURB. 0.022 1.738E-02 2.618E-02 -0.019
78 77 T-77 373413.734 8499729.391 22.753 79.233 0.058 1.333 44.40 0.301 20.180 8.609E-01 0.006 39777.435 TURB. TURB. 0.022 1.881E-02 5.664E-03 -0.004
77 76 T-76 373415.234 8499729.523 22.773 79.233 0.058 1.391 44.40 1.506 21.686 8.984E-01 0.028 41506.910 TURB. TURB. 0.022 2.029E-02 3.055E-02 -0.020
76 75 T-75 373415.534 8499729.550 22.777 79.233 0.058 1.449 44.40 0.301 21.987 9.358E-01 0.005 43236.384 TURB. TURB. 0.022 2.181E-02 6.571E-03 -0.004
75 74 T-74 373417.034 8499729.682 22.797 79.233 0.058 1.507 44.40 1.506 23.493 9.732E-01 0.026 44965.859 TURB. TURB. 0.022 2.339E-02 3.522E-02 -0.020
74 73 T-73 373417.334 8499729.708 22.800 79.233 0.058 1.565 44.40 0.301 23.794 1.011E+00 0.005 46695.333 TURB. TURB. 0.021 2.501E-02 7.532E-03 -0.003
73 72 T-72 373418.834 8499729.840 22.819 79.234 0.058 1.623 44.40 1.506 25.300 1.048E+00 0.024 48424.829 TURB. TURB. 0.021 2.668E-02 4.019E-02 -0.019
72 71 T-71 373419.134 8499729.867 22.822 79.234 0.058 1.681 44.40 0.301 25.601 1.086E+00 0.005 50154.325 TURB. TURB. 0.021 2.841E-02 8.557E-03 -0.003
71 70 T-70 373420.634 8499729.999 22.840 79.233 0.058 1.739 44.40 1.506 27.107 1.123E+00 0.022 51883.798 TURB. TURB. 0.021 3.017E-02 4.544E-02 -0.018
70 69 T-69 373420.934 8499730.025 22.844 79.233 0.058 1.797 44.40 0.301 27.408 1.160E+00 0.004 53613.272 TURB. TURB. 0.021 3.199E-02 9.634E-03 -0.004
69 68 T-68 373422.434 8499730.157 22.862 79.234 0.058 1.855 44.40 1.506 28.914 1.198E+00 0.021 55342.767 TURB. TURB. 0.021 3.386E-02 5.098E-02 -0.018
68 67 T-67 373422.734 8499730.184 22.865 79.234 0.058 1.913 44.40 0.301 29.215 1.235E+00 0.004 57072.262 TURB. TURB. 0.020 3.577E-02 1.077E-02 -0.003
67 66 T-66 373424.234 8499730.316 22.884 79.233 0.058 1.971 44.40 1.506 30.721 1.273E+00 0.020 58801.735 TURB. TURB. 0.020 3.772E-02 5.681E-02 -0.019
66 65 T-65 373424.534 8499730.342 22.887 79.233 0.058 2.029 44.40 0.301 31.022 1.310E+00 0.004 60531.208 TURB. TURB. 0.020 3.973E-02 1.196E-02 -0.003
65 64 T-64 373426.034 8499730.475 22.905 79.234 0.058 2.086 44.40 1.506 32.528 1.348E+00 0.019 62260.703 TURB. TURB. 0.020 4.178E-02 6.292E-02 -0.018
64 63 T-63 373426.334 8499730.501 22.909 79.233 0.058 2.144 59.80 0.301 32.829 7.635E-01 0.007 47511.100 TURB. TURB. 0.021 1.054E-02 3.175E-03 -0.004
63 62 T-62 373427.834 8499730.633 22.927 79.233 0.058 2.202 59.80 1.506 34.335 7.842E-01 0.032 48795.190 TURB. TURB. 0.021 1.106E-02 1.665E-02 -0.018
62 61 T-61 373428.134 8499730.660 22.931 79.234 0.058 2.260 59.80 0.301 34.637 8.048E-01 0.006 50079.297 TURB. TURB. 0.021 1.158E-02 3.488E-03 -0.004
61 60 T-60 373429.634 8499730.792 22.949 79.233 0.058 2.318 59.80 1.506 36.142 8.254E-01 0.030 51363.387 TURB. TURB. 0.021 1.211E-02 1.824E-02 -0.018
60 59 T-59 373429.934 8499730.818 22.952 79.233 0.058 2.376 59.80 0.301 36.444 8.461E-01 0.006 52647.476 TURB. TURB. 0.021 1.266E-02 3.812E-03 -0.003
59 58 T-58 373431.434 8499730.950 22.970 79.234 0.058 2.434 59.80 1.506 37.949 8.667E-01 0.029 53931.583 TURB. TURB. 0.021 1.321E-02 1.990E-02 -0.018
58 57 T-57 373431.734 8499730.977 22.974 79.234 0.058 2.492 59.80 0.301 38.251 8.873E-01 0.006 55215.689 TURB. TURB. 0.021 1.378E-02 4.151E-03 -0.004
57 56 T-56 373433.234 8499731.109 22.992 79.260 0.058 2.550 59.80 1.506 39.757 9.080E-01 0.028 56500.216 TURB. TURB. 0.020 1.436E-02 2.162E-02 -0.018
56 55 T-55 373433.534 8499731.135 22.995 79.233 0.058 2.608 59.80 0.301 40.058 9.286E-01 0.005 57784.305 TURB. TURB. 0.020 1.494E-02 4.500E-03 -0.003
55 54 T-54 373435.034 8499731.267 23.008 79.234 0.058 2.666 59.80 1.506 41.564 9.492E-01 0.026 59068.411 TURB. TURB. 0.020 1.554E-02 2.340E-02 -0.013
54 53 T-53 373435.334 8499731.294 23.012 79.234 0.058 2.724 59.80 0.301 41.865 9.699E-01 0.005 60352.517 TURB. TURB. 0.020 1.615E-02 4.864E-03 -0.004
53 52 T-52 373436.834 8499731.426 23.030 79.233 0.058 2.782 59.80 1.506 43.371 9.905E-01 0.025 61636.607 TURB. TURB. 0.020 1.677E-02 2.525E-02 -0.018
52 51 T-51 373437.134 8499731.453 23.033 79.234 0.058 2.840 59.80 0.301 43.672 1.011E+00 0.005 62920.713 TURB. TURB. 0.020 1.740E-02 5.240E-03 -0.003
51 50 T-50 373438.634 8499731.585 23.051 79.233 0.058 2.898 59.80 1.506 45.178 1.032E+00 0.024 64204.802 TURB. TURB. 0.020 1.803E-02 2.716E-02 -0.018
50 49 T-49 373438.934 8499731.611 23.055 79.233 0.058 2.956 59.80 0.301 45.479 1.052E+00 0.005 65488.892 TURB. TURB. 0.020 1.868E-02 5.627E-03 -0.004
49 48 T-48 373440.434 8499731.743 23.073 79.234 0.058 3.014 59.80 1.506 46.985 1.073E+00 0.023 66772.997 TURB. TURB. 0.020 1.934E-02 2.913E-02 -0.018
48 47 T-47 373440.734 8499731.770 23.076 79.234 0.058 3.072 59.80 0.301 47.286 1.094E+00 0.005 68057.103 TURB. TURB. 0.020 2.001E-02 6.029E-03 -0.003
47 46 T-46 373442.234 8499731.902 23.094 79.233 0.058 3.130 59.80 1.506 48.792 1.114E+00 0.023 69341.192 TURB. TURB. 0.020 2.069E-02 3.116E-02 -0.018
46 45 T-45 373442.534 8499731.928 23.098 79.233 0.058 3.188 59.80 0.301 49.093 1.135E+00 0.004 70625.282 TURB. TURB. 0.019 2.138E-02 6.440E-03 -0.004
45 44 T-44 373444.034 8499732.060 23.116 79.234 0.058 3.246 59.80 1.506 50.599 1.156E+00 0.022 71909.387 TURB. TURB. 0.019 2.208E-02 3.326E-02 -0.018
44 43 T-43 373444.334 8499732.087 23.120 79.234 0.058 3.304 59.80 0.301 50.900 1.176E+00 0.004 73193.492 TURB. TURB. 0.019 2.280E-02 6.867E-03 -0.004
43 42 T-42 373445.834 8499732.219 23.138 79.233 0.058 3.362 59.80 1.506 52.406 1.197E+00 0.021 74477.582 TURB. TURB. 0.019 2.352E-02 3.541E-02 -0.018
42 41 T-41 373446.134 8499732.245 23.141 79.234 0.058 3.420 59.80 0.301 52.707 1.218E+00 0.004 75761.687 TURB. TURB. 0.019 2.425E-02 7.302E-03 -0.003
41 40 T-40 373447.634 8499732.378 23.159 79.234 0.058 3.477 59.80 1.506 54.213 1.238E+00 0.020 77045.792 TURB. TURB. 0.019 2.499E-02 3.763E-02 -0.018
40 39 T-39 373447.934 8499732.404 23.163 79.233 0.058 3.535 59.80 0.301 54.515 1.259E+00 0.004 78329.881 TURB. TURB. 0.019 2.574E-02 7.751E-03 -0.004
39 38 T-38 373449.434 8499732.536 23.181 79.234 0.058 3.593 59.80 1.506 56.020 1.279E+00 0.020 79613.987 TURB. TURB. 0.019 2.650E-02 3.991E-02 -0.018
38 37 T-37 373449.734 8499732.563 23.184 79.234 0.058 3.651 59.80 0.301 56.322 1.300E+00 0.004 80898.092 TURB. TURB. 0.019 2.727E-02 8.215E-03 -0.003
37 36 T-36 373451.234 8499732.695 23.200 79.233 0.058 3.709 59.80 1.506 57.828 1.321E+00 0.019 82182.181 TURB. TURB. 0.019 2.805E-02 4.224E-02 -0.016
36 35 T-35 373451.534 8499732.721 23.200 79.233 0.058 3.767 59.80 0.301 58.129 1.341E+00 0.004 83466.270 TURB. TURB. 0.019 2.884E-02 8.685E-03 0.000
35 34 T-34 373453.034 8499732.853 23.212 79.234 0.058 3.825 71.20 1.506 59.635 9.607E-01 0.026 71180.793 TURB. TURB. 0.019 1.284E-02 1.933E-02 -0.012
34 33 T-33 373453.334 8499732.880 23.216 79.234 0.058 3.883 71.20 0.301 59.936 9.753E-01 0.005 72259.297 TURB. TURB. 0.019 1.319E-02 3.972E-03 -0.004
33 32 T-32 373454.834 8499733.012 23.234 79.233 0.058 3.941 71.20 1.506 61.442 9.899E-01 0.025 73337.787 TURB. TURB. 0.019 1.354E-02 2.039E-02 -0.018
32 31 T-31 373455.134 8499733.038 23.238 79.233 0.058 3.999 71.20 0.301 61.743 1.004E+00 0.005 74416.278 TURB. TURB. 0.019 1.390E-02 4.186E-03 -0.004
31 30 T-30 373456.634 8499733.170 23.257 79.166 0.058 4.057 71.20 1.506 63.249 1.019E+00 0.025 75493.856 TURB. TURB. 0.019 1.426E-02 2.148E-02 -0.019
30 29 T-29 373456.934 8499733.197 23.260 79.234 0.058 4.115 71.20 0.301 63.550 1.034E+00 0.005 76572.360 TURB. TURB. 0.019 1.463E-02 4.406E-03 -0.003
29 28 T-28 373458.434 8499733.329 23.279 79.233 0.058 4.173 71.20 1.506 65.056 1.048E+00 0.024 77650.851 TURB. TURB. 0.019 1.500E-02 2.259E-02 -0.019
28 27 T-27 373458.734 8499733.355 23.283 79.234 0.058 4.231 71.20 0.301 65.357 1.063E+00 0.005 78729.354 TURB. TURB. 0.019 1.537E-02 4.630E-03 -0.004
27 26 T-26 373460.234 8499733.488 23.301 79.234 0.058 4.289 71.20 1.506 66.863 1.077E+00 0.023 79807.858 TURB. TURB. 0.019 1.575E-02 2.372E-02 -0.018
26 25 T-25 373460.534 8499733.514 23.305 79.233 0.058 4.347 71.20 0.301 67.164 1.092E+00 0.005 80886.349 TURB. TURB. 0.019 1.614E-02 4.859E-03 -0.004
25 24 T-24 373462.034 8499733.646 23.324 79.234 0.058 4.405 71.20 1.506 68.670 1.106E+00 0.023 81964.853 TURB. TURB. 0.019 1.652E-02 2.488E-02 -0.019
24 23 T-23 373462.334 8499733.673 23.328 79.234 0.058 4.463 71.20 0.301 68.971 1.121E+00 0.004 83043.357 TURB. TURB. 0.019 1.692E-02 5.096E-03 -0.004
23 22 T-22 373463.834 8499733.805 23.346 79.233 0.058 4.521 71.20 1.506 70.477 1.135E+00 0.022 84121.847 TURB. TURB. 0.019 1.731E-02 2.607E-02 -0.018
22 21 T-21 373464.134 8499733.831 23.350 79.233 0.058 4.579 71.20 0.301 70.778 1.150E+00 0.004 85200.337 TURB. TURB. 0.019 1.771E-02 5.334E-03 -0.004
21 20 T-20 373465.634 8499733.963 23.369 79.234 0.058 4.637 71.20 1.506 72.284 1.165E+00 0.022 86278.841 TURB. TURB. 0.019 1.811E-02 2.728E-02 -0.019
20 19 T-19 373465.934 8499733.990 23.372 79.234 0.058 4.695 71.20 0.301 72.586 1.179E+00 0.004 87357.345 TURB. TURB. 0.019 1.852E-02 5.580E-03 -0.003
19 18 T-18 373467.434 8499734.122 23.391 79.233 0.058 4.752 71.20 1.506 74.091 1.194E+00 0.021 88435.835 TURB. TURB. 0.019 1.893E-02 2.851E-02 -0.019
18 17 T-17 373467.734 8499734.148 23.394 79.234 0.058 4.810 71.20 0.301 74.393 1.208E+00 0.004 89514.339 TURB. TURB. 0.019 1.935E-02 5.827E-03 -0.003
17 16 T-16 373469.234 8499734.280 23.400 79.234 0.058 4.868 71.20 1.506 75.898 1.223E+00 0.021 90592.842 TURB. TURB. 0.018 1.977E-02 2.977E-02 -0.006
16 15 T-15 373469.534 8499734.307 23.400 79.234 0.058 4.926 71.20 0.301 76.200 1.237E+00 0.004 91671.346 TURB. TURB. 0.018 2.020E-02 6.083E-03 0.000
15 14 T-14 373471.034 8499734.439 23.413 79.234 0.058 4.984 71.20 1.506 77.705 1.252E+00 0.020 92749.850 TURB. TURB. 0.018 2.062E-02 3.106E-02 -0.013
14 13 T-13 373471.334 8499734.465 23.417 79.234 0.058 5.042 71.20 0.301 78.007 1.266E+00 0.004 93828.354 TURB. TURB. 0.018 2.106E-02 6.341E-03 -0.004
13 12 T-12 373472.834 8499734.598 23.436 79.234 0.058 5.100 71.20 1.506 79.513 1.281E+00 0.020 94906.858 TURB. TURB. 0.018 2.149E-02 3.237E-02 -0.019
12 11 T-11 373473.134 8499734.624 23.440 79.233 0.058 5.158 71.20 0.301 79.814 1.296E+00 0.004 95985.348 TURB. TURB. 0.018 2.193E-02 6.605E-03 -0.004
11 10 T-10 373474.634 8499734.756 23.460 79.234 0.058 5.216 71.20 1.506 81.320 1.310E+00 0.019 97063.852 TURB. TURB. 0.018 2.238E-02 3.370E-02 -0.020
10 9 T-9 373474.934 8499734.783 23.463 79.234 0.058 5.274 71.20 0.301 81.621 1.325E+00 0.004 98142.355 TURB. TURB. 0.018 2.283E-02 6.876E-03 -0.003
9 8 T-8 373476.434 8499734.915 23.483 79.233 0.058 5.332 71.20 1.506 83.127 1.339E+00 0.019 99220.846 TURB. TURB. 0.018 2.328E-02 3.506E-02 -0.020
8 7 T-7 373476.734 8499734.941 23.487 79.234 0.058 5.390 85.60 0.301 83.428 9.366E-01 0.005 83426.562 TURB. TURB. 0.019 9.806E-03 2.953E-03 -0.004
7 6 T-6 373478.234 8499735.073 23.507 79.234 0.058 5.448 85.60 1.506 84.934 9.467E-01 0.027 84323.635 TURB. TURB. 0.019 9.996E-03 1.505E-02 -0.020
6 5 T-5 373478.534 8499735.100 23.511 79.234 0.058 5.506 85.60 0.301 85.235 9.567E-01 0.005 85220.708 TURB. TURB. 0.019 1.019E-02 3.069E-03 -0.004
5 4 T-4 373480.034 8499735.232 23.530 79.234 0.058 5.564 85.60 1.506 86.741 9.668E-01 0.026 86117.781 TURB. TURB. 0.019 1.038E-02 1.563E-02 -0.019
4 3 T-3 373480.334 8499735.258 23.534 79.234 0.058 5.622 85.60 0.301 87.042 9.769E-01 0.005 87014.855 TURB. TURB. 0.019 1.057E-02 3.185E-03 -0.004
3 2 T-2 373481.834 8499735.391 23.554 79.234 0.058 5.680 85.60 1.506 88.548 9.870E-01 0.025 87911.928 TURB. TURB. 0.019 1.077E-02 1.622E-02 -0.020
2 1 T-1 373482.134 8499735.417 23.558 79.233 0.058 5.738 85.60 0.301 88.849 9.970E-01 0.005 88808.990 TURB. TURB. 0.019 1.097E-02 3.303E-03 -0.004
1 V-23 T-0 373482.884 8499735.483 23.568 79.234 0.058 5.796 85.60 0.753 89.602 1.007E+00 0.012 89706.063 TURB. TURB. 0.018 1.117E-02 8.409E-03 -0.010



































Sub. Unidad de Riego # 24 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
265 373264.034 8499795.401 21.542 79.234
265 264 T-264 373264.034 8499795.101 21.539 0.790 0.790 16.100 0.300 78.934 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 2.257E-03
264 263 T-263 373264.034 8499794.801 21.537 0.790 1.580 16.100 0.300 78.634 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 2.257E-03
3 2 T-2 373264.034 8499716.503 20.948 0.790 207.770 16.100 0.300 0.334 2.835E-01 0.018 4749.427 TURB.TURB. 0.038 2.904E-03 4.096E-04 2.257E-03
2 1 T-1 373264.034 8499716.203 20.946 0.790 208.560 16.100 0.300 0.034 2.846E-01 0.018 4767.485 TURB.TURB. 0.038 2.923E-03 4.127E-04 2.257E-03
1 L100 T-0 208.560 16.000 0.700 2.881E-01 0.040 4797.282 TURB.TURB. 0.038 7.025E-03 4.232E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
100 373264.034 8499716.203 20.946
100 99 T-99 373264.334 8499716.229 20.948 79.234 0.058 0.058 44.40 0.301 0.301 3.743E-02 0.134 1729.498 LAMI. LAMI. 0.037 5.952E-05 1.792E-05 -0.002
99 98 T-98 373265.834 8499716.361 20.959 79.234 0.058 0.116 44.40 1.506 1.807 7.487E-02 0.335 3458.996 CRIT. TURB. 0.042 2.684E-04 4.041E-04 -0.011
98 97 T-97 373266.134 8499716.388 20.961 79.235 0.058 0.174 44.40 0.301 2.108 1.123E-01 0.045 5188.516 TURB. TURB. 0.037 5.362E-04 1.615E-04 -0.002
97 96 T-96 373267.634 8499716.520 20.972 79.234 0.058 0.232 44.40 1.506 3.614 1.497E-01 0.168 6918.014 TURB. TURB. 0.034 8.793E-04 1.324E-03 -0.011
96 95 T-95 373267.934 8499716.546 20.974 79.234 0.058 0.290 44.40 0.301 3.915 1.872E-01 0.027 8647.513 TURB. TURB. 0.032 1.293E-03 3.894E-04 -0.002
95 94 T-94 373269.434 8499716.678 20.985 79.235 0.058 0.348 44.40 1.506 5.421 2.246E-01 0.112 10377.034 TURB. TURB. 0.031 1.774E-03 2.671E-03 -0.011
94 93 T-93 373269.734 8499716.705 20.987 79.235 0.058 0.406 44.40 0.301 5.722 2.620E-01 0.019 12106.556 TURB. TURB. 0.029 2.320E-03 6.988E-04 -0.002
93 92 T-92 373271.234 8499716.837 20.997 79.234 0.058 0.464 44.40 1.506 7.228 2.995E-01 0.084 13836.056 TURB. TURB. 0.028 2.928E-03 4.409E-03 -0.010
92 91 T-91 373271.534 8499716.863 21.000 79.234 0.058 0.522 44.40 0.301 7.529 3.369E-01 0.015 15565.557 TURB. TURB. 0.028 3.598E-03 1.083E-03 -0.003
91 90 T-90 373273.034 8499716.995 21.008 79.235 0.058 0.580 44.40 1.506 9.035 3.743E-01 0.067 17295.079 TURB. TURB. 0.027 4.327E-03 6.515E-03 -0.008
90 89 T-89 373273.334 8499717.022 21.010 79.235 0.058 0.638 44.40 0.301 9.336 4.118E-01 0.012 19024.603 TURB. TURB. 0.026 5.114E-03 1.540E-03 -0.002
89 88 T-88 373274.834 8499717.154 21.026 79.234 0.058 0.696 44.40 1.506 10.842 4.492E-01 0.056 20754.105 TURB. TURB. 0.026 5.959E-03 8.973E-03 -0.016
88 87 T-87 373275.134 8499717.180 21.029 79.235 0.058 0.753 44.40 0.301 11.143 4.866E-01 0.010 22483.628 TURB. TURB. 0.025 6.860E-03 2.066E-03 -0.003
87 86 T-86 373276.634 8499717.313 21.043 79.235 0.058 0.811 44.40 1.506 12.649 5.241E-01 0.048 24213.152 TURB. TURB. 0.025 7.816E-03 1.177E-02 -0.014
86 85 T-85 373276.934 8499717.339 21.046 79.234 0.058 0.869 44.40 0.301 12.950 5.615E-01 0.009 25942.654 TURB. TURB. 0.024 8.827E-03 2.658E-03 -0.003
85 84 T-84 373278.434 8499717.471 21.061 79.235 0.058 0.927 44.40 1.506 14.456 5.989E-01 0.042 27672.178 TURB. TURB. 0.024 9.892E-03 1.490E-02 -0.015
84 83 T-83 373278.734 8499717.498 21.065 79.235 0.058 0.985 44.40 0.301 14.757 6.364E-01 0.008 29401.701 TURB. TURB. 0.024 1.101E-02 3.317E-03 -0.004
83 82 T-82 373280.234 8499717.630 21.081 79.234 0.058 1.043 44.40 1.506 16.263 6.738E-01 0.037 31131.203 TURB. TURB. 0.023 1.218E-02 1.834E-02 -0.016
82 81 T-81 373280.534 8499717.656 21.084 79.234 0.058 1.101 44.40 0.301 16.564 7.112E-01 0.007 32860.704 TURB. TURB. 0.023 1.341E-02 4.037E-03 -0.003
81 80 T-80 373282.034 8499717.788 21.100 79.235 0.058 1.159 44.40 1.506 18.070 7.487E-01 0.034 34590.227 TURB. TURB. 0.023 1.468E-02 2.211E-02 -0.016
80 79 T-79 373282.334 8499717.815 21.103 79.235 0.058 1.217 44.40 0.301 18.372 7.861E-01 0.006 36319.750 TURB. TURB. 0.023 1.601E-02 4.821E-03 -0.003
79 78 T-78 373283.834 8499717.947 21.120 79.234 0.058 1.275 44.40 1.506 19.877 8.235E-01 0.030 38049.251 TURB. TURB. 0.022 1.738E-02 2.618E-02 -0.017
78 77 T-77 373284.134 8499717.973 21.123 79.235 0.058 1.333 44.40 0.301 20.179 8.610E-01 0.006 39778.774 TURB. TURB. 0.022 1.881E-02 5.664E-03 -0.003
77 76 T-76 373285.634 8499718.105 21.139 79.235 0.058 1.391 44.40 1.506 21.684 8.984E-01 0.028 41508.297 TURB. TURB. 0.022 2.029E-02 3.055E-02 -0.016
76 75 T-75 373285.934 8499718.132 21.142 79.235 0.058 1.449 44.40 0.301 21.986 9.358E-01 0.005 43237.819 TURB. TURB. 0.022 2.181E-02 6.571E-03 -0.003
75 74 T-74 373287.434 8499718.264 21.158 79.235 0.058 1.507 44.40 1.506 23.492 9.733E-01 0.026 44967.341 TURB. TURB. 0.022 2.339E-02 3.522E-02 -0.016
74 73 T-73 373287.734 8499718.290 21.161 79.235 0.058 1.565 44.40 0.301 23.793 1.011E+00 0.005 46696.864 TURB. TURB. 0.021 2.501E-02 7.533E-03 -0.003
73 72 T-72 373289.234 8499718.423 21.178 79.235 0.058 1.623 44.40 1.506 25.299 1.048E+00 0.024 48426.386 TURB. TURB. 0.021 2.669E-02 4.019E-02 -0.017
72 71 T-71 373289.534 8499718.449 21.181 79.234 0.058 1.681 44.40 0.301 25.600 1.086E+00 0.005 50155.885 TURB. TURB. 0.021 2.841E-02 8.555E-03 -0.003
71 70 T-70 373291.034 8499718.581 21.197 79.235 0.058 1.739 44.40 1.506 27.106 1.123E+00 0.022 51885.407 TURB. TURB. 0.021 3.018E-02 4.544E-02 -0.016
70 69 T-69 373291.334 8499718.608 21.200 79.235 0.058 1.797 44.40 0.301 27.407 1.160E+00 0.004 53614.929 TURB. TURB. 0.021 3.199E-02 9.637E-03 -0.003
69 68 T-68 373292.834 8499718.740 21.218 79.234 0.058 1.855 44.40 1.506 28.913 1.198E+00 0.021 55344.429 TURB. TURB. 0.021 3.386E-02 5.099E-02 -0.018
68 67 T-67 373293.134 8499718.766 21.221 79.234 0.058 1.913 44.40 0.301 29.214 1.235E+00 0.004 57073.929 TURB. TURB. 0.020 3.577E-02 1.077E-02 -0.003
67 66 T-66 373294.634 8499718.898 21.238 79.235 0.058 1.971 44.40 1.506 30.720 1.273E+00 0.020 58803.451 TURB. TURB. 0.020 3.773E-02 5.681E-02 -0.017
66 65 T-65 373294.934 8499718.925 21.242 79.235 0.058 2.029 44.40 0.301 31.021 1.310E+00 0.004 60532.973 TURB. TURB. 0.020 3.973E-02 1.197E-02 -0.004
65 64 T-64 373296.434 8499719.057 21.259 79.234 0.058 2.087 44.40 1.506 32.527 1.348E+00 0.019 62262.473 TURB. TURB. 0.020 4.178E-02 6.292E-02 -0.017
64 63 T-63 373296.734 8499719.083 21.263 79.235 0.058 2.144 59.80 0.301 32.828 7.635E-01 0.007 47512.451 TURB. TURB. 0.021 1.054E-02 3.175E-03 -0.004
63 62 T-62 373298.234 8499719.216 21.280 79.235 0.058 2.202 59.80 1.506 34.334 7.842E-01 0.032 48796.578 TURB. TURB. 0.021 1.106E-02 1.665E-02 -0.017
62 61 T-61 373298.534 8499719.242 21.284 79.234 0.058 2.260 59.80 0.301 34.635 8.048E-01 0.006 50080.689 TURB. TURB. 0.021 1.158E-02 3.487E-03 -0.004
61 60 T-60 373300.034 8499719.374 21.301 79.235 0.058 2.318 59.80 1.506 36.141 8.254E-01 0.030 51364.816 TURB. TURB. 0.021 1.211E-02 1.824E-02 -0.017
60 59 T-59 373300.334 8499719.401 21.305 79.235 0.058 2.376 59.80 0.301 36.442 8.461E-01 0.006 52648.942 TURB. TURB. 0.021 1.266E-02 3.813E-03 -0.004
59 58 T-58 373301.834 8499719.533 21.322 79.234 0.058 2.434 59.80 1.506 37.948 8.667E-01 0.029 53933.052 TURB. TURB. 0.021 1.321E-02 1.990E-02 -0.017
58 57 T-57 373302.134 8499719.559 21.325 79.234 0.058 2.492 59.80 0.301 38.249 8.874E-01 0.006 55217.161 TURB. TURB. 0.021 1.378E-02 4.149E-03 -0.003
57 56 T-56 373303.634 8499719.691 21.343 79.235 0.058 2.550 59.80 1.506 39.755 9.080E-01 0.028 56501.286 TURB. TURB. 0.020 1.436E-02 2.162E-02 -0.018
56 55 T-55 373303.934 8499719.718 21.346 79.235 0.058 2.608 59.80 0.301 40.057 9.286E-01 0.005 57785.410 TURB. TURB. 0.020 1.494E-02 4.501E-03 -0.003
55 54 T-54 373305.434 8499719.850 21.364 79.234 0.058 2.666 59.80 1.506 41.563 9.493E-01 0.026 59069.518 TURB. TURB. 0.020 1.554E-02 2.340E-02 -0.018
54 53 T-53 373305.734 8499719.876 21.367 79.235 0.058 2.724 59.80 0.301 41.864 9.699E-01 0.005 60353.641 TURB. TURB. 0.020 1.615E-02 4.863E-03 -0.003
53 52 T-52 373307.234 8499720.008 21.385 79.235 0.058 2.782 59.80 1.506 43.370 9.905E-01 0.025 61637.763 TURB. TURB. 0.020 1.677E-02 2.525E-02 -0.018
52 51 T-51 373307.534 8499720.035 21.389 79.235 0.058 2.840 59.80 0.301 43.671 1.011E+00 0.005 62921.885 TURB. TURB. 0.020 1.740E-02 5.240E-03 -0.004
51 50 T-50 373309.034 8499720.167 21.406 79.235 0.058 2.898 59.80 1.506 45.177 1.032E+00 0.024 64206.007 TURB. TURB. 0.020 1.803E-02 2.716E-02 -0.017
50 49 T-49 373309.334 8499720.193 21.409 79.235 0.058 2.956 59.80 0.301 45.478 1.052E+00 0.005 65490.129 TURB. TURB. 0.020 1.868E-02 5.627E-03 -0.003
49 48 T-48 373310.834 8499720.326 21.427 79.235 0.058 3.014 59.80 1.506 46.984 1.073E+00 0.023 66774.250 TURB. TURB. 0.020 1.934E-02 2.913E-02 -0.018
48 47 T-47 373311.134 8499720.352 21.430 79.234 0.058 3.072 59.80 0.301 47.285 1.094E+00 0.005 68058.355 TURB. TURB. 0.020 2.001E-02 6.027E-03 -0.003
47 46 T-46 373312.634 8499720.484 21.448 79.235 0.058 3.130 59.80 1.506 48.791 1.114E+00 0.023 69342.476 TURB. TURB. 0.020 2.069E-02 3.116E-02 -0.018
46 45 T-45 373312.934 8499720.511 21.451 79.235 0.058 3.188 59.80 0.301 49.092 1.135E+00 0.004 70626.596 TURB. TURB. 0.019 2.138E-02 6.442E-03 -0.003
45 44 T-44 373314.434 8499720.643 21.469 79.234 0.058 3.246 59.80 1.506 50.598 1.156E+00 0.022 71910.700 TURB. TURB. 0.019 2.209E-02 3.326E-02 -0.018
44 43 T-43 373314.734 8499720.669 21.472 79.235 0.058 3.304 59.80 0.301 50.899 1.176E+00 0.004 73194.820 TURB. TURB. 0.019 2.280E-02 6.865E-03 -0.003
43 42 T-42 373316.234 8499720.801 21.489 79.235 0.058 3.362 59.80 1.506 52.405 1.197E+00 0.021 74478.940 TURB. TURB. 0.019 2.352E-02 3.541E-02 -0.017
42 41 T-41 373316.534 8499720.828 21.493 79.235 0.058 3.420 59.80 0.301 52.706 1.218E+00 0.004 75763.060 TURB. TURB. 0.019 2.425E-02 7.304E-03 -0.004
41 40 T-40 373318.034 8499720.960 21.510 79.235 0.058 3.478 59.80 1.506 54.212 1.238E+00 0.020 77047.179 TURB. TURB. 0.019 2.499E-02 3.763E-02 -0.017
40 39 T-39 373318.334 8499720.986 21.514 79.235 0.058 3.535 59.80 0.301 54.513 1.259E+00 0.004 78331.299 TURB. TURB. 0.019 2.574E-02 7.751E-03 -0.004
39 38 T-38 373319.834 8499721.118 21.531 79.235 0.058 3.593 59.80 1.506 56.019 1.279E+00 0.020 79615.418 TURB. TURB. 0.019 2.650E-02 3.991E-02 -0.017
38 37 T-37 373320.134 8499721.145 21.535 79.235 0.058 3.651 59.80 0.301 56.320 1.300E+00 0.004 80899.537 TURB. TURB. 0.019 2.727E-02 8.215E-03 -0.004
37 36 T-36 373321.634 8499721.277 21.552 79.235 0.058 3.709 59.80 1.506 57.826 1.321E+00 0.019 82183.655 TURB. TURB. 0.019 2.805E-02 4.224E-02 -0.017
36 35 T-35 373321.934 8499721.303 21.556 79.235 0.058 3.767 59.80 0.301 58.127 1.341E+00 0.004 83467.774 TURB. TURB. 0.019 2.884E-02 8.686E-03 -0.004
35 34 T-34 373323.434 8499721.436 21.573 79.235 0.058 3.825 71.20 1.506 59.633 9.608E-01 0.026 71182.067 TURB. TURB. 0.019 1.284E-02 1.933E-02 -0.017
34 33 T-33 373323.734 8499721.462 21.577 79.234 0.058 3.883 71.20 0.301 59.935 9.753E-01 0.005 72260.568 TURB. TURB. 0.019 1.319E-02 3.971E-03 -0.004
33 32 T-32 373325.234 8499721.594 21.594 79.235 0.058 3.941 71.20 1.506 61.441 9.899E-01 0.025 73339.082 TURB. TURB. 0.019 1.354E-02 2.039E-02 -0.017
32 31 T-31 373325.534 8499721.621 21.598 79.235 0.058 3.999 71.20 0.301 61.742 1.004E+00 0.005 74417.597 TURB. TURB. 0.019 1.390E-02 4.187E-03 -0.004
31 30 T-30 373327.034 8499721.753 21.615 79.234 0.058 4.057 71.20 1.506 63.248 1.019E+00 0.025 75496.098 TURB. TURB. 0.019 1.426E-02 2.148E-02 -0.017
30 29 T-29 373327.334 8499721.779 21.618 79.235 0.058 4.115 71.20 0.301 63.549 1.034E+00 0.005 76574.612 TURB. TURB. 0.019 1.463E-02 4.405E-03 -0.003
29 28 T-28 373328.834 8499721.911 21.636 79.235 0.058 4.173 71.20 1.506 65.055 1.048E+00 0.024 77653.125 TURB. TURB. 0.019 1.500E-02 2.259E-02 -0.018
28 27 T-27 373329.134 8499721.938 21.640 79.235 0.058 4.231 71.20 0.301 65.356 1.063E+00 0.005 78731.639 TURB. TURB. 0.019 1.537E-02 4.631E-03 -0.004
27 26 T-26 373330.634 8499722.070 21.659 79.235 0.058 4.289 71.20 1.506 66.862 1.077E+00 0.023 79810.152 TURB. TURB. 0.019 1.575E-02 2.372E-02 -0.019
26 25 T-25 373330.934 8499722.096 21.663 79.235 0.058 4.347 71.20 0.301 67.163 1.092E+00 0.005 80888.664 TURB. TURB. 0.019 1.614E-02 4.860E-03 -0.004
25 24 T-24 373332.434 8499722.229 21.682 79.235 0.058 4.405 71.20 1.506 68.669 1.106E+00 0.023 81967.176 TURB. TURB. 0.019 1.652E-02 2.489E-02 -0.019
24 23 T-23 373332.734 8499722.255 21.686 79.234 0.058 4.463 71.20 0.301 68.970 1.121E+00 0.004 83045.674 TURB. TURB. 0.019 1.692E-02 5.094E-03 -0.004
23 22 T-22 373334.234 8499722.387 21.706 79.235 0.058 4.521 71.20 1.506 70.476 1.135E+00 0.022 84124.185 TURB. TURB. 0.019 1.731E-02 2.607E-02 -0.020
22 21 T-21 373334.534 8499722.414 21.710 79.235 0.058 4.579 71.20 0.301 70.777 1.150E+00 0.004 85202.696 TURB. TURB. 0.019 1.771E-02 5.335E-03 -0.004
21 20 T-20 373336.034 8499722.546 21.730 79.234 0.058 4.637 71.20 1.506 72.283 1.165E+00 0.022 86281.193 TURB. TURB. 0.019 1.812E-02 2.728E-02 -0.020
20 19 T-19 373336.334 8499722.572 21.734 79.234 0.058 4.695 71.20 0.301 72.584 1.179E+00 0.004 87359.704 TURB. TURB. 0.019 1.852E-02 5.578E-03 -0.004
19 18 T-18 373337.834 8499722.704 21.754 79.234 0.058 4.753 71.20 1.506 74.090 1.194E+00 0.021 88438.214 TURB. TURB. 0.019 1.894E-02 2.852E-02 -0.020
18 17 T-17 373338.134 8499722.731 21.758 79.234 0.058 4.811 71.20 0.301 74.392 1.208E+00 0.004 89516.724 TURB. TURB. 0.019 1.935E-02 5.830E-03 -0.004
17 16 T-16 373339.634 8499722.863 21.778 79.234 0.058 4.869 71.20 1.506 75.897 1.223E+00 0.021 90595.234 TURB. TURB. 0.018 1.977E-02 2.978E-02 -0.020
16 15 T-15 373339.934 8499722.889 21.782 79.234 0.058 4.926 71.20 0.301 76.199 1.237E+00 0.004 91673.744 TURB. TURB. 0.018 2.020E-02 6.082E-03 -0.004
15 14 T-14 373341.434 8499723.021 21.802 79.234 0.058 4.984 71.20 1.506 77.705 1.252E+00 0.020 92752.254 TURB. TURB. 0.018 2.062E-02 3.106E-02 -0.020
14 13 T-13 373341.734 8499723.048 21.806 79.234 0.058 5.042 71.20 0.301 78.006 1.266E+00 0.004 93830.763 TURB. TURB. 0.018 2.106E-02 6.343E-03 -0.004
13 12 T-12 373343.234 8499723.180 21.826 79.234 0.058 5.100 71.20 1.506 79.512 1.281E+00 0.020 94909.273 TURB. TURB. 0.018 2.149E-02 3.237E-02 -0.020
12 11 T-11 373343.534 8499723.206 21.830 79.234 0.058 5.158 71.20 0.301 79.813 1.296E+00 0.004 95987.782 TURB. TURB. 0.018 2.193E-02 6.605E-03 -0.004
11 10 T-10 373345.034 8499723.339 21.850 79.234 0.058 5.216 71.20 1.506 81.319 1.310E+00 0.019 97066.291 TURB. TURB. 0.018 2.238E-02 3.370E-02 -0.020
10 9 T-9 373345.334 8499723.365 21.854 79.234 0.058 5.274 71.20 0.301 81.620 1.325E+00 0.004 98144.800 TURB. TURB. 0.018 2.283E-02 6.874E-03 -0.004
9 8 T-8 373346.834 8499723.497 21.873 79.234 0.058 5.332 71.20 1.506 83.126 1.339E+00 0.019 99223.309 TURB. TURB. 0.018 2.328E-02 3.506E-02 -0.019
8 7 T-7 373347.134 8499723.524 21.877 79.234 0.058 5.390 85.60 0.301 83.427 9.366E-01 0.005 83428.614 TURB. TURB. 0.019 9.806E-03 2.954E-03 -0.004
7 6 T-6 373348.634 8499723.656 21.897 79.234 0.058 5.448 85.60 1.506 84.933 9.467E-01 0.027 84325.691 TURB. TURB. 0.019 9.996E-03 1.505E-02 -0.020
6 5 T-5 373348.934 8499723.682 21.901 79.234 0.058 5.506 85.60 0.301 85.234 9.568E-01 0.005 85222.767 TURB. TURB. 0.019 1.019E-02 3.068E-03 -0.004
5 4 T-4 373350.434 8499723.814 21.920 79.234 0.058 5.564 85.60 1.506 86.740 9.668E-01 0.026 86119.842 TURB. TURB. 0.019 1.038E-02 1.563E-02 -0.019
4 3 T-3 373350.734 8499723.841 21.924 79.234 0.058 5.622 85.60 0.301 87.041 9.769E-01 0.005 87016.918 TURB. TURB. 0.019 1.057E-02 3.186E-03 -0.004
3 2 T-2 373352.234 8499723.973 21.944 79.234 0.058 5.680 85.60 1.506 88.547 9.870E-01 0.025 87913.993 TURB. TURB. 0.019 1.077E-02 1.622E-02 -0.020
2 1 T-1 373352.534 8499723.999 21.948 79.234 0.058 5.738 85.60 0.301 88.849 9.970E-01 0.005 88811.067 TURB. TURB. 0.019 1.097E-02 3.303E-03 -0.004
1 V-24 T-0 373353.284 8499724.065 21.958 79.234 0.058 5.796 85.60 0.753 89.602 1.007E+00 0.012 89708.141 TURB. TURB. 0.018 1.117E-02 8.409E-03 -0.010



































G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
265 373386.734 8499806.212 22.667 79.234
265 264 T-264 373386.734 8499805.912 22.666 0.790 0.790 16.100 0.300 78.934 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.018E-03
264 263 T-263 373386.734 8499805.612 22.665 0.790 1.580 16.100 0.300 78.634 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.018E-03
263 262 T-262 373386.734 8499805.312 22.664 0.790 2.370 16.100 0.300 78.334 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.018E-03
4 3 T-3 373386.734 8499727.612 22.400 0.790 206.980 16.100 0.300 0.634 2.824E-01 0.018 4731.368 TURB.TURB. 0.038 2.886E-03 4.065E-04 1.018E-03
3 2 T-2 373386.734 8499727.312 22.399 0.790 207.770 16.100 0.300 0.334 2.835E-01 0.018 4749.427 TURB.TURB. 0.038 2.904E-03 4.096E-04 1.018E-03
2 1 T-1 373386.734 8499727.012 22.398 0.790 208.560 16.100 0.300 0.034 2.846E-01 0.018 4767.485 TURB.TURB. 0.038 2.923E-03 4.127E-04 1.018E-03
1 L38 T-0 208.560 16.000 0.700 2.881E-01 0.040 4797.282 TURB.TURB. 0.038 7.025E-03 4.232E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
38 373386.734 8499727.012 22.398
38 37 T-37 373386.434 8499726.986 22.394 79.234 0.058 0.058 44.40 0.301 0.301 3.743E-02 0.134 1729.502 LAMI. LAMI. 0.037 5.953E-05 1.793E-05 0.004
37 36 T-36 373384.934 8499726.854 22.374 79.233 0.058 0.116 44.40 1.506 1.807 7.487E-02 0.335 3458.983 CRIT. TURB. 0.042 2.684E-04 4.041E-04 0.020
36 35 T-35 373384.634 8499726.827 22.370 79.233 0.058 0.174 44.40 0.301 2.108 1.123E-01 0.045 5188.465 TURB. TURB. 0.037 5.362E-04 1.615E-04 0.004
35 34 T-34 373383.134 8499726.695 22.350 79.233 0.058 0.232 44.40 1.506 3.614 1.497E-01 0.168 6917.946 TURB. TURB. 0.034 8.793E-04 1.324E-03 0.020
34 33 T-33 373382.834 8499726.669 22.346 79.234 0.058 0.290 44.40 0.301 3.915 1.872E-01 0.027 8647.428 TURB. TURB. 0.032 1.293E-03 3.894E-04 0.004
33 32 T-32 373381.334 8499726.537 22.327 79.234 0.058 0.348 44.40 1.506 5.421 2.246E-01 0.112 10376.911 TURB. TURB. 0.031 1.774E-03 2.672E-03 0.019
32 31 T-31 373381.034 8499726.510 22.323 79.234 0.058 0.406 44.40 0.301 5.723 2.620E-01 0.019 12106.393 TURB. TURB. 0.029 2.320E-03 6.988E-04 0.004
31 30 T-30 373379.534 8499726.378 22.303 79.234 0.058 0.464 44.40 1.506 7.228 2.995E-01 0.084 13835.875 TURB. TURB. 0.028 2.928E-03 4.410E-03 0.020
30 29 T-29 373379.234 8499726.352 22.299 79.234 0.058 0.522 44.40 0.301 7.530 3.369E-01 0.015 15565.358 TURB. TURB. 0.028 3.598E-03 1.083E-03 0.004
29 28 T-28 373377.734 8499726.219 22.280 79.234 0.058 0.580 44.40 1.506 9.036 3.743E-01 0.067 17294.841 TURB. TURB. 0.027 4.327E-03 6.516E-03 0.019
28 27 T-27 373377.434 8499726.193 22.276 79.235 0.058 0.638 44.40 0.301 9.337 4.118E-01 0.012 19024.346 TURB. TURB. 0.026 5.114E-03 1.540E-03 0.004
27 26 T-26 373375.934 8499726.061 22.256 79.234 0.058 0.695 44.40 1.506 10.843 4.492E-01 0.056 20753.830 TURB. TURB. 0.026 5.959E-03 8.973E-03 0.020
26 25 T-25 373375.634 8499726.034 22.252 79.234 0.058 0.753 44.40 0.301 11.144 4.866E-01 0.010 22483.315 TURB. TURB. 0.025 6.860E-03 2.066E-03 0.004
25 24 T-24 373374.134 8499725.902 22.232 79.235 0.058 0.811 44.40 1.506 12.650 5.241E-01 0.048 24212.822 TURB. TURB. 0.025 7.816E-03 1.177E-02 0.020
24 23 T-23 373373.834 8499725.876 22.228 79.234 0.058 0.869 44.40 0.301 12.951 5.615E-01 0.009 25942.308 TURB. TURB. 0.024 8.827E-03 2.658E-03 0.004
23 22 T-22 373372.334 8499725.744 22.208 79.234 0.058 0.927 44.40 1.506 14.457 5.989E-01 0.042 27671.794 TURB. TURB. 0.024 9.892E-03 1.490E-02 0.020
22 21 T-21 373372.034 8499725.717 22.204 79.234 0.058 0.985 44.40 0.301 14.758 6.364E-01 0.008 29401.280 TURB. TURB. 0.024 1.101E-02 3.317E-03 0.004
21 20 T-20 373370.534 8499725.585 22.185 79.234 0.058 1.043 44.40 1.506 16.264 6.738E-01 0.037 31130.766 TURB. TURB. 0.023 1.218E-02 1.834E-02 0.019
20 19 T-19 373370.234 8499725.559 22.181 79.234 0.058 1.101 44.40 0.301 16.565 7.112E-01 0.007 32860.254 TURB. TURB. 0.023 1.340E-02 4.037E-03 0.004
19 18 T-18 373368.734 8499725.427 22.161 79.234 0.058 1.159 44.40 1.506 18.071 7.487E-01 0.034 34589.741 TURB. TURB. 0.023 1.468E-02 2.211E-02 0.020
18 17 T-17 373368.434 8499725.400 22.157 79.234 0.058 1.217 44.40 0.301 18.372 7.861E-01 0.006 36319.229 TURB. TURB. 0.023 1.601E-02 4.822E-03 0.004
17 16 T-16 373366.934 8499725.268 22.137 79.234 0.058 1.275 44.40 1.506 19.878 8.235E-01 0.030 38048.718 TURB. TURB. 0.022 1.738E-02 2.618E-02 0.020
16 15 T-15 373366.634 8499725.242 22.133 79.234 0.058 1.333 44.40 0.301 20.180 8.610E-01 0.006 39778.207 TURB. TURB. 0.022 1.881E-02 5.664E-03 0.004
15 14 T-14 373365.134 8499725.109 22.114 79.234 0.058 1.391 44.40 1.506 21.686 8.984E-01 0.028 41507.697 TURB. TURB. 0.022 2.029E-02 3.055E-02 0.019
14 13 T-13 373364.834 8499725.083 22.110 79.234 0.058 1.449 44.40 0.301 21.987 9.358E-01 0.005 43237.187 TURB. TURB. 0.022 2.181E-02 6.569E-03 0.004
13 12 T-12 373363.334 8499724.951 22.090 79.234 0.058 1.507 44.40 1.506 23.493 9.733E-01 0.026 44966.678 TURB. TURB. 0.022 2.339E-02 3.522E-02 0.020
12 11 T-11 373363.034 8499724.924 22.086 79.234 0.058 1.565 44.40 0.301 23.794 1.011E+00 0.005 46696.169 TURB. TURB. 0.021 2.501E-02 7.535E-03 0.004
11 10 T-10 373361.534 8499724.792 22.067 79.234 0.058 1.623 44.40 1.506 25.300 1.048E+00 0.024 48425.661 TURB. TURB. 0.021 2.669E-02 4.019E-02 0.019
10 9 T-9 373361.234 8499724.766 22.063 79.234 0.058 1.681 44.40 0.301 25.601 1.086E+00 0.005 50155.153 TURB. TURB. 0.021 2.841E-02 8.555E-03 0.004
9 8 T-8 373359.734 8499724.634 22.043 79.234 0.058 1.739 44.40 1.506 27.107 1.123E+00 0.022 51884.645 TURB. TURB. 0.021 3.018E-02 4.544E-02 0.020
8 7 T-7 373359.434 8499724.607 22.039 79.234 0.058 1.797 44.40 0.301 27.408 1.160E+00 0.004 53614.136 TURB. TURB. 0.021 3.199E-02 9.637E-03 0.004
7 6 T-6 373357.934 8499724.475 22.019 79.234 0.058 1.855 44.40 1.506 28.914 1.198E+00 0.021 55343.628 TURB. TURB. 0.021 3.386E-02 5.099E-02 0.020
6 5 T-5 373357.634 8499724.449 22.015 79.234 0.058 1.913 44.40 0.301 29.215 1.235E+00 0.004 57073.120 TURB. TURB. 0.020 3.577E-02 1.077E-02 0.004
5 4 T-4 373356.134 8499724.316 21.995 79.234 0.058 1.971 44.40 1.506 30.721 1.273E+00 0.020 58802.611 TURB. TURB. 0.020 3.773E-02 5.681E-02 0.020
4 3 T-3 373355.834 8499724.290 21.991 79.235 0.058 2.029 44.40 0.301 31.022 1.310E+00 0.004 60532.125 TURB. TURB. 0.020 3.973E-02 1.196E-02 0.004
3 2 T-2 373354.334 8499724.158 21.972 79.234 0.058 2.086 44.40 1.506 32.528 1.348E+00 0.019 62261.618 TURB. TURB. 0.020 4.178E-02 6.292E-02 0.019
2 1 T-1 373354.034 8499724.131 21.968 79.234 0.058 2.144 59.80 0.301 32.829 7.635E-01 0.007 47511.795 TURB. TURB. 0.021 1.054E-02 3.176E-03 0.004
1 V-24 T-0 373353.284 8499724.065 21.958 79.234 0.058 2.202 59.80 0.753 33.582 7.842E-01 0.016 48795.900 TURB. TURB. 0.021 1.106E-02 8.324E-03 0.010

























9.414E-01   
  
Sub. Unidad de Riego # 25 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
265 373161.434 8499786.363 20.537 79.233
265 264 T-264 373161.434 8499786.063 20.536 0.790 0.790 16.100 0.300 78.933 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.185E-03
264 263 T-263 373161.434 8499785.763 20.535 0.790 1.580 16.100 0.300 78.633 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.185E-03
263 262 T-262 373161.434 8499785.463 20.533 0.790 2.370 16.100 0.300 78.333 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.185E-03
4 3 T-3 373161.434 8499707.764 20.226 0.790 206.980 16.100 0.300 0.633 2.824E-01 0.018 4731.368 TURB.TURB. 0.038 2.886E-03 4.065E-04 1.185E-03
3 2 T-2 373161.434 8499707.464 20.225 0.790 207.770 16.100 0.300 0.333 2.835E-01 0.018 4749.427 TURB.TURB. 0.038 2.904E-03 4.096E-04 1.185E-03
2 1 T-1 373161.434 8499707.164 20.224 0.790 208.560 16.100 0.300 0.033 2.846E-01 0.018 4767.485 TURB.TURB. 0.038 2.923E-03 4.127E-04 1.185E-03
1 L77 T-0 208.560 16.000 0.700 2.881E-01 0.040 4797.282 TURB.TURB. 0.038 7.025E-03 4.232E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 2.907E-01 3.695E-02 3.129E-01
265 373262.534 8499795.268 21.529 79.235
265 264 T-264 373262.534 8499794.968 21.526 0.790 0.790 16.100 0.300 78.935 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 2.249E-03
264 263 T-263 373262.534 8499794.668 21.524 0.790 1.580 16.100 0.300 78.635 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 2.249E-03
263 262 T-262 373262.534 8499794.368 21.522 0.790 2.370 16.100 0.300 78.335 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 2.249E-03
4 3 T-3 373262.534 8499716.670 20.939 0.790 206.980 16.100 0.300 0.635 2.824E-01 0.018 4731.368 TURB.TURB. 0.038 2.886E-03 4.065E-04 2.249E-03
3 2 T-2 373262.534 8499716.370 20.937 0.790 207.770 16.100 0.300 0.335 2.835E-01 0.018 4749.427 TURB.TURB. 0.038 2.904E-03 4.096E-04 2.249E-03
2 1 T-1 373262.534 8499716.070 20.935 0.790 208.560 16.100 0.300 0.035 2.846E-01 0.018 4767.485 TURB.TURB. 0.038 2.923E-03 4.127E-04 2.249E-03
1 L38 T-0 208.560 16.000 0.700 2.881E-01 0.040 4797.282 TURB.TURB. 0.038 7.025E-03 4.232E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 2.907E-01 3.695E-02 5.937E-019.174E-01 -4.231E-03 5.940E-01 28.591




V-24 Pmáx 10.40 Pmín 8.87
4.585E-01 9.94 9.194E-01 9.02 9.94
P-V 24 10.4
9.414E-01 9.46 5.924E-01 8.87 9.46
∆H 14.75% C.U 90.85%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.342E-01
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
1 373138.034 8499784.152 20.400 0.182
1 L102 T-0 0.790 16.000 0.700 1.09E-03 0.000 18.172 LAM. LAM. 3.522 9.355E-06 6.071E-09 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
102 373138.034 8499784.152 20.400
102 101 T-101 373138.334 8499783.118 20.400 0.182 0.000 0.000 44.40 1.077 1.077 8.598E-05 208.690 3.973 LAMI. LAMI. 16.110 1.367E-07 1.472E-07 0.000
101 100 T-100 373139.834 8499777.944 20.400 1.242 0.001 0.001 44.40 5.387 6.464 6.728E-04 133.457 31.083 LAMI. LAMI. 2.059 1.070E-06 5.763E-06 0.000
100 99 T-99 373140.134 8499776.909 20.400 6.548 0.005 0.006 44.40 1.078 7.541 3.766E-03 4.769 174.010 LAMI. LAMI. 0.368 5.989E-06 6.454E-06 0.000
99 98 T-98 373141.634 8499771.735 20.400 7.610 0.006 0.011 44.40 5.387 12.928 7.362E-03 12.196 340.119 LAMI. LAMI. 0.188 1.171E-05 6.306E-05 0.000
98 97 T-97 373141.934 8499770.700 20.401 12.916 0.009 0.021 44.40 1.078 14.006 1.346E-02 1.334 622.045 LAMI. LAMI. 0.103 2.141E-05 2.307E-05 -0.001
97 96 T-96 373143.434 8499765.526 20.366 13.977 0.010 0.031 44.40 5.387 19.393 2.007E-02 4.474 927.130 LAMI. LAMI. 0.069 3.191E-05 1.719E-04 0.035
96 95 T-95 373143.734 8499764.492 20.359 19.284 0.014 0.045 44.40 1.077 20.470 2.918E-02 0.615 1348.055 LAMI. LAMI. 0.047 4.640E-05 4.995E-05 0.007
95 94 T-94 373145.234 8499759.318 20.325 20.344 0.015 0.060 44.40 5.387 25.857 3.879E-02 2.315 1792.118 LAMI. LAMI. 0.036 6.168E-05 3.323E-04 0.034
94 93 T-93 373145.534 8499758.283 20.318 25.650 0.019 0.079 44.40 1.078 26.935 5.091E-02 0.353 2351.999 CRIT. TURB. 0.047 1.398E-04 1.506E-04 0.007
93 92 T-92 373147.034 8499753.109 20.295 26.712 0.020 0.098 44.40 5.387 32.322 6.353E-02 1.413 2935.062 CRIT. TURB. 0.044 2.031E-04 1.094E-03 0.023
92 91 T-91 373147.334 8499752.074 20.294 32.018 0.023 0.122 44.40 1.078 33.399 7.865E-02 0.228 3633.944 CRIT. TURB. 0.041 2.918E-04 3.145E-04 0.001
91 90 T-90 373148.834 8499746.900 20.289 33.079 0.024 0.146 44.40 5.387 38.786 9.428E-02 0.952 4355.985 TURB. TURB. 0.039 3.975E-04 2.141E-03 0.005
90 89 T-89 373149.134 8499745.866 20.287 38.385 0.028 0.174 44.40 1.077 39.863 1.124E-01 0.160 5193.843 TURB. TURB. 0.037 5.371E-04 5.783E-04 0.002
89 88 T-88 373150.634 8499740.692 20.276 39.446 0.029 0.203 44.40 5.387 45.250 1.311E-01 0.685 6054.862 TURB. TURB. 0.035 6.990E-04 3.765E-03 0.011
88 87 T-87 373150.934 8499739.657 20.276 44.752 0.033 0.236 44.40 1.078 46.328 1.522E-01 0.118 7031.698 TURB. TURB. 0.034 9.044E-04 9.746E-04 0.000
87 86 T-86 373152.434 8499734.483 20.270 45.813 0.034 0.269 44.40 5.387 51.715 1.738E-01 0.516 8031.695 TURB. TURB. 0.033 1.138E-03 6.130E-03 0.006
86 85 T-85 373152.734 8499733.448 20.267 51.120 0.037 0.307 44.40 1.078 52.792 1.980E-01 0.091 9147.531 TURB. TURB. 0.032 1.425E-03 1.536E-03 0.003
85 84 T-84 373154.234 8499728.275 20.257 52.181 0.038 0.345 44.40 5.386 58.178 2.226E-01 0.403 10286.527 TURB. TURB. 0.031 1.747E-03 9.411E-03 0.010
84 83 T-83 373154.534 8499727.240 20.254 57.486 0.042 0.387 44.40 1.078 59.256 2.498E-01 0.072 11541.320 TURB. TURB. 0.030 2.134E-03 2.300E-03 0.003
83 82 T-82 373156.034 8499722.066 20.248 58.548 0.043 0.430 44.40 5.387 64.643 2.775E-01 0.324 12819.295 TURB. TURB. 0.029 2.563E-03 1.381E-02 0.006
82 81 T-81 373156.334 8499721.031 20.245 63.854 0.047 0.476 44.40 1.078 65.721 3.076E-01 0.058 14213.088 TURB. TURB. 0.028 3.069E-03 3.307E-03 0.003
81 80 T-80 373157.834 8499715.857 20.235 64.915 0.047 0.524 44.40 5.387 71.108 3.383E-01 0.265 15630.040 TURB. TURB. 0.028 3.624E-03 1.952E-02 0.010
80 79 T-79 373158.134 8499714.822 20.233 70.222 0.051 0.575 44.40 1.078 72.185 3.715E-01 0.048 17162.811 TURB. TURB. 0.027 4.269E-03 4.600E-03 0.002
79 78 T-78 373159.634 8499709.649 20.223 71.284 0.052 0.627 44.40 5.386 77.571 4.052E-01 0.222 18718.764 TURB. TURB. 0.026 4.971E-03 2.677E-02 0.010
78 77 T-77 373159.934 8499708.614 20.222 76.589 0.056 0.683 44.40 1.078 78.649 4.413E-01 0.041 20390.513 TURB. TURB. 0.026 5.777E-03 6.225E-03 0.001
77 76 T-76 373161.434 8499707.164 20.224 77.650 0.057 0.740 44.40 2.086 80.735 4.780E-01 0.073 22085.422 TURB. TURB. 0.025 6.647E-03 1.387E-02 -0.002
76 75 T-75 373161.734 8499707.190 20.226 79.233 0.058 0.798 44.40 0.301 81.036 5.155E-01 0.010 23814.884 TURB. TURB. 0.025 7.591E-03 2.286E-03 -0.002
75 74 T-74 373163.234 8499707.322 20.237 79.233 0.058 0.856 44.40 1.506 82.542 5.529E-01 0.045 25544.347 TURB. TURB. 0.024 8.590E-03 1.293E-02 -0.011
74 73 T-73 373163.534 8499707.349 20.239 79.233 0.058 0.914 44.40 0.301 82.843 5.903E-01 0.009 27273.809 TURB. TURB. 0.024 9.642E-03 2.904E-03 -0.002
73 72 T-72 373165.034 8499707.481 20.250 79.233 0.058 0.972 44.40 1.506 84.349 6.278E-01 0.040 29003.272 TURB. TURB. 0.024 1.075E-02 1.619E-02 -0.011
72 71 T-71 373165.334 8499707.507 20.253 79.233 0.058 1.030 44.40 0.301 84.650 6.652E-01 0.008 30732.735 TURB. TURB. 0.023 1.191E-02 3.586E-03 -0.003
71 70 T-70 373166.834 8499707.639 20.264 79.233 0.058 1.088 44.40 1.506 86.156 7.026E-01 0.036 32462.198 TURB. TURB. 0.023 1.312E-02 1.975E-02 -0.011
70 69 T-69 373167.134 8499707.666 20.267 79.233 0.058 1.146 44.40 0.301 86.457 7.400E-01 0.007 34191.661 TURB. TURB. 0.023 1.438E-02 4.332E-03 -0.003
69 68 T-68 373168.634 8499707.798 20.279 79.233 0.058 1.204 44.40 1.506 87.963 7.775E-01 0.032 35921.124 TURB. TURB. 0.023 1.570E-02 2.364E-02 -0.012
68 67 T-67 373168.934 8499707.824 20.281 79.233 0.058 1.262 44.40 0.301 88.264 8.149E-01 0.006 37650.587 TURB. TURB. 0.022 1.706E-02 5.138E-03 -0.002
67 66 T-66 373170.434 8499707.956 20.294 79.233 0.058 1.320 44.40 1.506 89.770 8.523E-01 0.029 39380.051 TURB. TURB. 0.022 1.848E-02 2.782E-02 -0.013
66 65 T-65 373170.734 8499707.983 20.296 79.233 0.058 1.378 44.40 0.301 90.072 8.898E-01 0.006 41109.515 TURB. TURB. 0.022 1.994E-02 6.007E-03 -0.002
65 64 T-64 373172.234 8499708.115 20.309 79.233 0.058 1.436 44.40 1.506 91.577 9.272E-01 0.027 42838.979 TURB. TURB. 0.022 2.146E-02 3.231E-02 -0.013
64 63 T-63 373172.534 8499708.141 20.311 79.233 0.058 1.494 44.40 0.301 91.878 9.646E-01 0.005 44568.443 TURB. TURB. 0.022 2.302E-02 6.932E-03 -0.002
63 62 T-62 373174.034 8499708.274 20.323 79.233 0.058 1.552 44.40 1.506 93.384 1.002E+00 0.025 46297.908 TURB. TURB. 0.021 2.463E-02 3.710E-02 -0.012
62 61 T-61 373174.334 8499708.300 20.326 79.233 0.058 1.609 44.40 0.301 93.686 1.040E+00 0.005 48027.372 TURB. TURB. 0.021 2.630E-02 7.919E-03 -0.003
61 60 T-60 373175.834 8499708.432 20.338 79.233 0.058 1.667 44.40 1.506 95.191 1.077E+00 0.023 49756.837 TURB. TURB. 0.021 2.801E-02 4.217E-02 -0.012
60 59 T-59 373176.134 8499708.459 20.341 79.233 0.058 1.725 44.40 0.301 95.493 1.114E+00 0.005 51486.302 TURB. TURB. 0.021 2.976E-02 8.966E-03 -0.003
59 58 T-58 373177.634 8499708.591 20.353 79.233 0.058 1.783 44.40 1.506 96.998 1.152E+00 0.022 53215.767 TURB. TURB. 0.021 3.157E-02 4.754E-02 -0.012
58 57 T-57 373177.934 8499708.617 20.355 79.233 0.058 1.841 44.40 0.301 97.300 1.189E+00 0.004 54945.233 TURB. TURB. 0.021 3.342E-02 1.006E-02 -0.002
57 56 T-56 373179.434 8499708.749 20.368 79.233 0.058 1.899 44.40 1.506 98.805 1.227E+00 0.020 56674.699 TURB. TURB. 0.020 3.532E-02 5.319E-02 -0.013
56 55 T-55 373179.734 8499708.776 20.370 79.233 0.058 1.957 44.40 0.301 99.107 1.264E+00 0.004 58404.165 TURB. TURB. 0.020 3.727E-02 1.123E-02 -0.002
55 54 T-54 373181.234 8499708.908 20.383 79.233 0.058 2.015 44.40 1.506 100.613 1.302E+00 0.019 60133.631 TURB. TURB. 0.020 3.926E-02 5.913E-02 -0.013
54 53 T-53 373181.534 8499708.934 20.385 79.233 0.058 2.073 44.40 0.301 100.914 1.339E+00 0.004 61863.097 TURB. TURB. 0.020 4.130E-02 1.244E-02 -0.002
53 52 T-52 373183.034 8499709.067 20.397 79.233 0.058 2.131 59.80 1.506 102.420 7.588E-01 0.033 47215.883 TURB. TURB. 0.021 1.043E-02 1.570E-02 -0.012
52 51 T-51 373183.334 8499709.093 20.398 79.233 0.058 2.189 59.80 0.301 102.721 7.794E-01 0.006 48499.968 TURB. TURB. 0.021 1.094E-02 3.293E-03 -0.001
51 50 T-50 373184.834 8499709.225 20.399 79.233 0.058 2.247 59.80 1.506 104.227 8.000E-01 0.031 49784.054 TURB. TURB. 0.021 1.146E-02 1.725E-02 -0.001
50 49 T-49 373185.134 8499709.252 20.399 79.233 0.058 2.305 59.80 0.301 104.528 8.207E-01 0.006 51068.140 TURB. TURB. 0.021 1.199E-02 3.611E-03 0.000
49 48 T-48 373186.634 8499709.384 20.406 79.233 0.058 2.363 59.80 1.506 106.034 8.413E-01 0.030 52352.226 TURB. TURB. 0.021 1.253E-02 1.887E-02 -0.007
48 47 T-47 373186.934 8499709.410 20.409 79.233 0.058 2.421 59.80 0.301 106.335 8.619E-01 0.006 53636.313 TURB. TURB. 0.021 1.308E-02 3.940E-03 -0.003
47 46 T-46 373188.434 8499709.542 20.422 79.233 0.058 2.479 59.80 1.506 107.841 8.826E-01 0.028 54920.400 TURB. TURB. 0.021 1.365E-02 2.055E-02 -0.013
46 45 T-45 373188.734 8499709.569 20.425 79.233 0.058 2.537 59.80 0.301 108.142 9.032E-01 0.006 56204.488 TURB. TURB. 0.020 1.422E-02 4.284E-03 -0.003
45 44 T-44 373190.234 8499709.701 20.439 79.233 0.058 2.595 59.80 1.506 109.648 9.239E-01 0.027 57488.575 TURB. TURB. 0.020 1.481E-02 2.230E-02 -0.014
44 43 T-43 373190.534 8499709.727 20.441 79.233 0.058 2.653 59.80 0.301 109.949 9.445E-01 0.005 58772.662 TURB. TURB. 0.020 1.540E-02 4.638E-03 -0.002
43 42 T-42 373192.034 8499709.859 20.455 79.233 0.058 2.711 59.80 1.506 111.455 9.651E-01 0.026 60056.750 TURB. TURB. 0.020 1.601E-02 2.410E-02 -0.014
42 41 T-41 373192.334 8499709.886 20.458 79.234 0.058 2.769 59.80 0.301 111.756 9.858E-01 0.005 61340.853 TURB. TURB. 0.020 1.662E-02 5.007E-03 -0.003
41 40 T-40 373193.834 8499710.018 20.472 79.233 0.058 2.827 59.80 1.506 113.262 1.006E+00 0.025 62624.941 TURB. TURB. 0.020 1.725E-02 2.598E-02 -0.014
40 39 T-39 373194.134 8499710.044 20.474 79.233 0.058 2.885 59.80 0.301 113.563 1.027E+00 0.005 63909.029 TURB. TURB. 0.020 1.789E-02 5.386E-03 -0.002
39 38 T-38 373195.634 8499710.177 20.488 79.234 0.058 2.942 59.80 1.506 115.069 1.048E+00 0.024 65193.133 TURB. TURB. 0.020 1.853E-02 2.791E-02 -0.014
38 37 T-37 373195.934 8499710.203 20.491 79.233 0.058 3.000 59.80 0.301 115.370 1.068E+00 0.005 66477.221 TURB. TURB. 0.020 1.919E-02 5.779E-03 -0.003
37 36 T-36 373197.434 8499710.335 20.504 79.233 0.058 3.058 59.80 1.506 116.876 1.089E+00 0.023 67761.309 TURB. TURB. 0.020 1.986E-02 2.990E-02 -0.013
36 35 T-35 373197.734 8499710.362 20.507 79.233 0.058 3.116 59.80 0.301 117.177 1.110E+00 0.005 69045.397 TURB. TURB. 0.020 2.054E-02 6.186E-03 -0.003
35 34 T-34 373199.234 8499710.494 20.521 79.233 0.058 3.174 59.80 1.506 118.683 1.130E+00 0.022 70329.485 TURB. TURB. 0.019 2.122E-02 3.196E-02 -0.014
34 33 T-33 373199.534 8499710.520 20.523 79.233 0.058 3.232 59.80 0.301 118.984 1.151E+00 0.004 71613.573 TURB. TURB. 0.019 2.192E-02 6.602E-03 -0.002
33 32 T-32 373201.034 8499710.652 20.537 79.233 0.058 3.290 59.80 1.506 120.490 1.171E+00 0.021 72897.661 TURB. TURB. 0.019 2.263E-02 3.408E-02 -0.014
32 31 T-31 373201.334 8499710.679 20.540 79.233 0.058 3.348 59.80 0.301 120.791 1.192E+00 0.004 74181.750 TURB. TURB. 0.019 2.335E-02 7.033E-03 -0.003
31 30 T-30 373202.834 8499710.811 20.554 79.233 0.058 3.406 59.80 1.506 122.297 1.213E+00 0.021 75465.838 TURB. TURB. 0.019 2.408E-02 3.626E-02 -0.014
30 29 T-29 373203.134 8499710.837 20.556 79.233 0.058 3.464 59.80 0.301 122.598 1.233E+00 0.004 76749.927 TURB. TURB. 0.019 2.482E-02 7.473E-03 -0.002
29 28 T-28 373204.634 8499710.969 20.570 79.233 0.058 3.522 59.80 1.506 124.104 1.254E+00 0.020 78034.015 TURB. TURB. 0.019 2.556E-02 3.850E-02 -0.014
28 27 T-27 373204.934 8499710.996 20.573 79.234 0.058 3.580 59.80 0.301 124.405 1.275E+00 0.004 79318.120 TURB. TURB. 0.019 2.632E-02 7.929E-03 -0.003
27 26 T-26 373206.434 8499711.128 20.584 79.233 0.058 3.638 59.80 1.506 125.911 1.295E+00 0.019 80602.208 TURB. TURB. 0.019 2.709E-02 4.080E-02 -0.011
26 25 T-25 373206.734 8499711.154 20.584 79.233 0.058 3.696 59.80 0.301 126.212 1.316E+00 0.004 81886.297 TURB. TURB. 0.019 2.787E-02 8.392E-03 0.000
25 24 T-24 373208.234 8499711.287 20.587 79.234 0.058 3.754 59.80 1.506 127.718 1.337E+00 0.019 83170.402 TURB. TURB. 0.019 2.866E-02 4.316E-02 -0.003
24 23 T-23 373208.534 8499711.313 20.588 79.233 0.058 3.812 71.20 0.301 128.019 9.574E-01 0.005 70932.284 TURB. TURB. 0.019 1.276E-02 3.841E-03 -0.001
23 22 T-22 373210.034 8499711.445 20.591 79.233 0.058 3.870 71.20 1.506 129.525 9.719E-01 0.026 72010.776 TURB. TURB. 0.019 1.311E-02 1.973E-02 -0.003
22 21 T-21 373210.334 8499711.472 20.592 79.233 0.058 3.928 71.20 0.301 129.826 9.865E-01 0.005 73089.268 TURB. TURB. 0.019 1.346E-02 4.054E-03 -0.001
21 20 T-20 373211.834 8499711.604 20.595 79.233 0.058 3.986 71.20 1.506 131.332 1.001E+00 0.025 74167.761 TURB. TURB. 0.019 1.382E-02 2.080E-02 -0.003
20 19 T-19 373212.134 8499711.630 20.595 79.233 0.058 4.044 71.20 0.301 131.633 1.016E+00 0.005 75246.255 TURB. TURB. 0.019 1.418E-02 4.269E-03 0.000
19 18 T-18 373213.634 8499711.762 20.598 79.233 0.058 4.102 71.20 1.506 133.139 1.030E+00 0.024 76324.749 TURB. TURB. 0.019 1.454E-02 2.190E-02 -0.003
18 17 T-17 373213.934 8499711.789 20.598 79.234 0.058 4.160 71.20 0.301 133.440 1.045E+00 0.005 77403.257 TURB. TURB. 0.019 1.491E-02 4.492E-03 0.000
17 16 T-16 373215.434 8499711.921 20.606 79.233 0.058 4.218 71.20 1.506 134.946 1.059E+00 0.024 78481.753 TURB. TURB. 0.019 1.529E-02 2.302E-02 -0.008
16 15 T-15 373215.734 8499711.947 20.609 79.233 0.058 4.276 71.20 0.301 135.247 1.074E+00 0.005 79560.249 TURB. TURB. 0.019 1.567E-02 4.718E-03 -0.003
15 14 T-14 373217.234 8499712.080 20.622 79.234 0.058 4.333 71.20 1.506 136.753 1.088E+00 0.023 80638.759 TURB. TURB. 0.019 1.605E-02 2.417E-02 -0.013
14 13 T-13 373217.534 8499712.106 20.625 79.233 0.058 4.391 71.20 0.301 137.054 1.103E+00 0.005 81717.256 TURB. TURB. 0.019 1.643E-02 4.949E-03 -0.003
13 12 T-12 373219.034 8499712.238 20.639 79.233 0.058 4.449 71.20 1.506 138.560 1.118E+00 0.022 82795.752 TURB. TURB. 0.019 1.683E-02 2.534E-02 -0.014
12 11 T-11 373219.334 8499712.265 20.642 79.233 0.058 4.507 71.20 0.301 138.861 1.132E+00 0.004 83874.249 TURB. TURB. 0.019 1.722E-02 5.187E-03 -0.003
11 10 T-10 373220.834 8499712.397 20.655 79.233 0.058 4.565 71.20 1.506 140.367 1.147E+00 0.022 84952.746 TURB. TURB. 0.019 1.762E-02 2.653E-02 -0.013
10 9 T-9 373221.134 8499712.423 20.658 79.233 0.058 4.623 71.20 0.301 140.668 1.161E+00 0.004 86031.242 TURB. TURB. 0.019 1.802E-02 5.427E-03 -0.003
9 8 T-8 373222.634 8499712.555 20.672 79.233 0.058 4.681 71.20 1.506 142.174 1.176E+00 0.021 87109.738 TURB. TURB. 0.019 1.843E-02 2.775E-02 -0.014
8 7 T-7 373222.934 8499712.582 20.675 79.234 0.058 4.739 71.20 0.301 142.475 1.190E+00 0.004 88188.248 TURB. TURB. 0.019 1.884E-02 5.675E-03 -0.003
7 6 T-6 373224.434 8499712.714 20.689 79.218 0.058 4.797 71.20 1.506 143.981 1.205E+00 0.021 89266.540 TURB. TURB. 0.019 1.926E-02 2.900E-02 -0.014
6 5 T-5 373224.734 8499712.740 20.691 79.233 0.058 4.855 71.20 0.301 144.282 1.219E+00 0.004 90345.036 TURB. TURB. 0.018 1.967E-02 5.925E-03 -0.002
5 4 T-4 373226.234 8499712.872 20.705 79.234 0.058 4.913 71.20 1.506 145.788 1.234E+00 0.020 91423.545 TURB. TURB. 0.018 2.010E-02 3.026E-02 -0.014
4 3 T-3 373226.534 8499712.899 20.708 79.234 0.058 4.971 71.20 0.301 146.089 1.249E+00 0.004 92502.055 TURB. TURB. 0.018 2.053E-02 6.183E-03 -0.003
3 2 T-2 373228.034 8499713.031 20.722 79.233 0.058 5.029 71.20 1.506 147.595 1.263E+00 0.020 93580.550 TURB. TURB. 0.018 2.096E-02 3.156E-02 -0.014
2 1 T-1 373228.334 8499713.057 20.724 79.233 0.058 5.087 71.20 0.301 147.896 1.278E+00 0.004 94659.046 TURB. TURB. 0.018 2.139E-02 6.442E-03 -0.002
1 V-25 T-0 373229.084 8499713.123 20.731 79.234 0.058 5.145 71.20 0.753 148.649 1.292E+00 0.010 95737.555 TURB. TURB. 0.018 2.183E-02 1.644E-02 -0.007
















































375.0152.815E-01 7.395E-01  
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
38 373262.534 8499716.070 20.935
38 37 T-37 373262.234 8499716.044 20.933 79.235 0.058 0.058 44.40 0.301 0.301 3.743E-02 0.134 1729.519 LAMI. LAMI. 0.037 5.953E-05 1.793E-05 0.002
37 36 T-36 373260.734 8499715.912 20.922 79.234 0.058 0.116 44.40 1.506 1.807 7.487E-02 0.335 3459.017 CRIT. TURB. 0.042 2.684E-04 4.041E-04 0.011
36 35 T-35 373260.434 8499715.885 20.920 79.234 0.058 0.174 44.40 0.301 2.108 1.123E-01 0.045 5188.514 TURB. TURB. 0.037 5.362E-04 1.615E-04 0.002
35 34 T-34 373258.934 8499715.753 20.909 79.235 0.058 0.232 44.40 1.506 3.614 1.497E-01 0.168 6918.033 TURB. TURB. 0.034 8.793E-04 1.324E-03 0.011
34 33 T-33 373258.634 8499715.727 20.907 79.235 0.058 0.290 44.40 0.301 3.915 1.872E-01 0.027 8647.551 TURB. TURB. 0.032 1.293E-03 3.894E-04 0.002
33 32 T-32 373257.134 8499715.595 20.897 79.234 0.058 0.348 44.40 1.506 5.421 2.246E-01 0.112 10377.048 TURB. TURB. 0.031 1.774E-03 2.671E-03 0.010
32 31 T-31 373256.834 8499715.568 20.894 79.234 0.058 0.406 44.40 0.301 5.722 2.620E-01 0.019 12106.544 TURB. TURB. 0.029 2.320E-03 6.988E-04 0.003
31 30 T-30 373255.334 8499715.436 20.884 79.235 0.058 0.464 44.40 1.506 7.228 2.995E-01 0.084 13836.062 TURB. TURB. 0.028 2.928E-03 4.409E-03 0.010
30 29 T-29 373255.034 8499715.410 20.881 79.235 0.058 0.522 44.40 0.301 7.529 3.369E-01 0.015 15565.579 TURB. TURB. 0.028 3.598E-03 1.083E-03 0.003
29 28 T-28 373253.534 8499715.278 20.871 79.234 0.058 0.580 44.40 1.506 9.035 3.743E-01 0.067 17295.074 TURB. TURB. 0.027 4.327E-03 6.515E-03 0.010
28 27 T-27 373253.234 8499715.251 20.869 79.234 0.058 0.638 44.40 0.301 9.336 4.118E-01 0.012 19024.568 TURB. TURB. 0.026 5.114E-03 1.540E-03 0.002
27 26 T-26 373251.734 8499715.119 20.858 79.235 0.058 0.696 44.40 1.506 10.842 4.492E-01 0.056 20754.083 TURB. TURB. 0.026 5.959E-03 8.973E-03 0.011
26 25 T-25 373251.434 8499715.092 20.856 79.234 0.058 0.753 44.40 0.301 11.143 4.866E-01 0.010 22483.576 TURB. TURB. 0.025 6.860E-03 2.066E-03 0.002
25 24 T-24 373249.934 8499714.960 20.846 79.235 0.058 0.811 44.40 1.506 12.649 5.241E-01 0.048 24213.091 TURB. TURB. 0.025 7.816E-03 1.177E-02 0.010
24 23 T-23 373249.634 8499714.934 20.844 79.235 0.058 0.869 44.40 0.301 12.950 5.615E-01 0.009 25942.604 TURB. TURB. 0.024 8.827E-03 2.658E-03 0.002
23 22 T-22 373248.134 8499714.802 20.833 79.234 0.058 0.927 44.40 1.506 14.456 5.989E-01 0.042 27672.095 TURB. TURB. 0.024 9.892E-03 1.490E-02 0.011
22 21 T-21 373247.834 8499714.775 20.831 79.234 0.058 0.985 44.40 0.301 14.757 6.364E-01 0.008 29401.586 TURB. TURB. 0.024 1.101E-02 3.317E-03 0.002
21 20 T-20 373246.334 8499714.643 20.821 79.235 0.058 1.043 44.40 1.506 16.263 6.738E-01 0.037 31131.099 TURB. TURB. 0.023 1.218E-02 1.834E-02 0.010
20 19 T-19 373246.034 8499714.617 20.819 79.235 0.058 1.101 44.40 0.301 16.564 7.112E-01 0.007 32860.611 TURB. TURB. 0.023 1.341E-02 4.037E-03 0.002
19 18 T-18 373244.534 8499714.485 20.808 79.234 0.058 1.159 44.40 1.506 18.070 7.487E-01 0.034 34590.101 TURB. TURB. 0.023 1.468E-02 2.211E-02 0.011
18 17 T-17 373244.234 8499714.458 20.805 79.234 0.058 1.217 44.40 0.301 18.371 7.861E-01 0.006 36319.590 TURB. TURB. 0.023 1.601E-02 4.821E-03 0.003
17 16 T-16 373242.734 8499714.326 20.800 79.252 0.058 1.275 44.40 1.506 19.877 8.235E-01 0.030 38049.472 TURB. TURB. 0.022 1.738E-02 2.618E-02 0.005
16 15 T-15 373242.434 8499714.300 20.800 79.234 0.058 1.333 44.40 0.301 20.178 8.610E-01 0.006 39778.960 TURB. TURB. 0.022 1.881E-02 5.664E-03 0.000
15 14 T-14 373240.934 8499714.167 20.799 79.234 0.058 1.391 44.40 1.506 21.684 8.984E-01 0.028 41508.448 TURB. TURB. 0.022 2.029E-02 3.055E-02 0.001
14 13 T-13 373240.634 8499714.141 20.799 79.235 0.058 1.449 44.40 0.301 21.985 9.358E-01 0.005 43237.956 TURB. TURB. 0.022 2.181E-02 6.569E-03 0.000
13 12 T-12 373239.134 8499714.009 20.799 79.234 0.058 1.507 44.40 1.506 23.491 9.733E-01 0.026 44967.442 TURB. TURB. 0.022 2.339E-02 3.522E-02 0.000
12 11 T-11 373238.834 8499713.982 20.799 79.234 0.058 1.565 44.40 0.301 23.792 1.011E+00 0.005 46696.926 TURB. TURB. 0.021 2.501E-02 7.534E-03 0.000
11 10 T-10 373237.334 8499713.850 20.799 79.235 0.058 1.623 44.40 1.506 25.298 1.048E+00 0.024 48426.431 TURB. TURB. 0.021 2.669E-02 4.018E-02 0.000
10 9 T-9 373237.034 8499713.824 20.798 79.234 0.058 1.681 44.40 0.301 25.599 1.086E+00 0.005 50155.934 TURB. TURB. 0.021 2.841E-02 8.554E-03 0.001
9 8 T-8 373235.534 8499713.692 20.791 79.233 0.058 1.739 44.40 1.506 27.105 1.123E+00 0.022 51885.415 TURB. TURB. 0.021 3.018E-02 4.544E-02 0.007
8 7 T-7 373235.234 8499713.665 20.788 79.233 0.058 1.797 44.40 0.301 27.406 1.160E+00 0.004 53614.895 TURB. TURB. 0.021 3.199E-02 9.637E-03 0.003
7 6 T-6 373233.734 8499713.533 20.774 79.234 0.058 1.855 44.40 1.506 28.912 1.198E+00 0.021 55344.397 TURB. TURB. 0.021 3.386E-02 5.098E-02 0.014
6 5 T-5 373233.434 8499713.507 20.771 79.233 0.058 1.913 44.40 0.301 29.213 1.235E+00 0.004 57073.876 TURB. TURB. 0.020 3.577E-02 1.077E-02 0.003
5 4 T-4 373231.934 8499713.375 20.758 79.233 0.058 1.971 44.40 1.506 30.719 1.273E+00 0.020 58803.356 TURB. TURB. 0.020 3.773E-02 5.681E-02 0.013
4 3 T-3 373231.634 8499713.348 20.755 79.233 0.058 2.029 44.40 0.301 31.020 1.310E+00 0.004 60532.835 TURB. TURB. 0.020 3.973E-02 1.197E-02 0.003
3 2 T-2 373230.134 8499713.216 20.741 79.233 0.058 2.087 44.40 1.506 32.526 1.348E+00 0.019 62262.315 TURB. TURB. 0.020 4.178E-02 6.292E-02 0.014
2 1 T-1 373229.834 8499713.190 20.738 79.233 0.058 2.144 59.80 0.301 32.827 7.635E-01 0.007 47512.302 TURB. TURB. 0.021 1.054E-02 3.175E-03 0.003
1 V-25 T-0 373229.084 8499713.123 20.731 79.233 0.058 2.202 59.80 0.753 33.580 7.842E-01 0.016 48796.397 TURB. TURB. 0.021 1.106E-02 8.325E-03 0.007






























Sub Unidad de Riego # 26 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
275 373746.434 8499675.499 25.454 82.488
275 274 T-274 373746.434 8499675.799 25.456 0.790 0.790 16.100 0.300 82.188 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.284E-03
274 273 T-273 373746.434 8499676.099 25.457 0.790 1.580 16.100 0.300 81.888 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.284E-03
273 272 T-272 373746.434 8499676.399 25.458 0.790 2.370 16.100 0.300 81.588 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.284E-03
4 3 T-3 373746.434 8499757.098 25.803 0.790 214.880 16.100 0.300 0.888 2.932E-01 0.017 4911.955 TURB.TURB. 0.038 3.077E-03 4.381E-04 -1.284E-03
3 2 T-2 373746.434 8499757.398 25.805 0.790 215.670 16.100 0.300 0.588 2.943E-01 0.017 4930.013 TURB.TURB. 0.038 3.096E-03 4.414E-04 -1.284E-03
2 1 T-1 373746.434 8499757.698 25.806 0.790 216.460 16.100 0.300 0.288 2.953E-01 0.017 4948.072 TURB.TURB. 0.038 3.116E-03 4.446E-04 -1.284E-03
1 L74 T-0 216.460 16.000 0.700 2.991E-01 0.039 4978.997 TURB.TURB. 0.038 7.487E-03 4.558E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 3.215E-01 4.129E-02 -3.518E-01
8 373865.534 8499685.841 26.087 2.237
8 7 T-7 373865.534 8499686.141 26.088 0.790 0.790 16.100 0.300 1.937 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.609E-03
7 6 T-6 373865.534 8499686.441 26.090 0.790 1.580 16.100 0.300 1.637 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.609E-03
6 5 T-5 373865.534 8499686.741 26.092 0.790 2.370 16.100 0.300 1.337 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.609E-03
4 3 T-3 373865.534 8499687.341 26.095 0.790 3.950 16.100 0.300 0.737 5.390E-03 0.928 90.293 LAM. LAM. 0.709 1.955E-05 1.480E-07 -1.609E-03
3 2 T-2 373865.534 8499687.641 26.096 0.790 4.740 16.100 0.300 0.437 6.467E-03 0.773 108.352 LAM. LAM. 0.591 2.346E-05 2.132E-07 -1.609E-03
2 1 T-1 373865.534 8499687.941 26.098 0.790 5.530 16.100 0.300 0.137 7.545E-03 0.663 126.411 LAM. LAM. 0.506 2.738E-05 2.902E-07 -1.609E-03
1 L60 T-0 5.530 16.000 0.700 7.640E-03 1.527 127.201 LAM. LAM. 0.503 6.549E-05 2.975E-07 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.750E-04 1.127E-06 -1.126E-02
274 373813.034 8499681.304 25.821 82.126
274 273 T-273 373813.034 8499681.604 25.822 0.790 0.790 16.100 0.300 81.826 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.045E-03
273 272 T-272 373813.034 8499681.904 25.823 0.790 1.580 16.100 0.300 81.526 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.045E-03
272 271 T-271 373813.034 8499682.204 25.824 0.790 2.370 16.100 0.300 81.226 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.045E-03
4 3 T-3 373813.034 8499762.604 26.104 0.790 214.090 16.100 0.300 0.826 2.921E-01 0.017 4893.896 TURB.TURB. 0.038 3.057E-03 4.349E-04 -1.045E-03
3 2 T-2 373813.034 8499762.904 26.105 0.790 214.880 16.100 0.300 0.526 2.932E-01 0.017 4911.955 TURB.TURB. 0.038 3.077E-03 4.381E-04 -1.045E-03
2 1 T-1 373813.034 8499763.204 26.106 0.790 215.670 16.100 0.300 0.226 2.943E-01 0.017 4930.013 TURB.TURB. 0.038 3.096E-03 4.414E-04 -1.045E-03
1 L1 T-0 215.670 16.000 0.700 2.980E-01 0.039 4960.826 TURB.TURB. 0.038 7.440E-03 4.525E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 3.183E-01 4.084E-02 -2.852E-01
COOR.
GOTERO
5.185E-03 -4.558E-03 -3.530E-01 28.762
-1.183E-02 -2.916E-06 -1.200E-02 13.554
6.861E-02 -4.525E-03 -2.860E-01 28.745  
V-25 Pmáx 10.90 Pmín 9.28
2.815E-01 9.88 9.361E-06 9.88 9.88
7.395E-01 10.16 6.364E-01 9.52 10.16
P-V 25 10.9
7.054E-01 10.19 9.174E-01 9.28 10.19
∆H 14.89% C.U 92.88%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.506E-01
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
74 373746.434 8499757.698 25.806
74 73 T-73 373746.734 8499757.724 25.807 82.488 0.060 0.060 44.40 0.301 0.301 3.897E-02 0.129 1800.514 LAMI. LAMI. 0.036 6.197E-05 1.866E-05 -0.001
73 72 T-72 373748.234 8499757.856 25.816 82.488 0.060 0.121 44.40 1.506 1.807 7.794E-02 0.322 3601.029 CRIT. TURB. 0.041 2.874E-04 4.327E-04 -0.009
72 71 T-71 373748.534 8499757.883 25.817 82.488 0.060 0.181 44.40 0.301 2.108 1.169E-01 0.043 5401.543 TURB. TURB. 0.037 5.745E-04 1.730E-04 -0.001
71 70 T-70 373750.034 8499758.015 25.826 82.488 0.060 0.241 44.40 1.506 3.614 1.559E-01 0.161 7202.057 TURB. TURB. 0.034 9.425E-04 1.419E-03 -0.009
70 69 T-69 373750.334 8499758.041 25.827 82.488 0.060 0.302 44.40 0.301 3.915 1.949E-01 0.026 9002.571 TURB. TURB. 0.032 1.386E-03 4.175E-04 -0.001
69 68 T-68 373751.834 8499758.173 25.836 82.507 0.060 0.362 44.40 1.506 5.421 2.338E-01 0.107 10803.501 TURB. TURB. 0.030 1.903E-03 2.865E-03 -0.009
68 67 T-67 373752.134 8499758.200 25.837 82.488 0.060 0.422 44.40 0.301 5.722 2.728E-01 0.018 12604.015 TURB. TURB. 0.029 2.488E-03 7.496E-04 -0.001
67 66 T-66 373753.634 8499758.332 25.846 82.488 0.060 0.483 44.40 1.506 7.228 3.118E-01 0.080 14404.529 TURB. TURB. 0.028 3.142E-03 4.731E-03 -0.009
66 65 T-65 373753.934 8499758.358 25.847 82.488 0.060 0.543 44.40 0.301 7.529 3.507E-01 0.014 16205.043 TURB. TURB. 0.027 3.860E-03 1.162E-03 -0.001
65 64 T-64 373755.434 8499758.491 25.856 82.488 0.060 0.603 44.40 1.506 9.035 3.897E-01 0.064 18005.558 TURB. TURB. 0.027 4.643E-03 6.992E-03 -0.009
64 63 T-63 373755.734 8499758.517 25.857 82.488 0.060 0.664 44.40 0.301 9.336 4.287E-01 0.012 19806.072 TURB. TURB. 0.026 5.489E-03 1.653E-03 -0.001
63 62 T-62 373757.234 8499758.649 25.866 82.488 0.060 0.724 44.40 1.506 10.842 4.677E-01 0.054 21606.586 TURB. TURB. 0.025 6.396E-03 9.631E-03 -0.009
62 61 T-61 373757.534 8499758.676 25.867 82.488 0.060 0.784 44.40 0.301 11.143 5.066E-01 0.010 23407.100 TURB. TURB. 0.025 7.364E-03 2.218E-03 -0.001
61 60 T-60 373759.034 8499758.808 25.876 82.488 0.060 0.845 44.40 1.506 12.649 5.456E-01 0.046 25207.614 TURB. TURB. 0.025 8.391E-03 1.264E-02 -0.009
60 59 T-59 373759.334 8499758.834 25.877 82.488 0.060 0.905 44.40 0.301 12.950 5.846E-01 0.009 27008.129 TURB. TURB. 0.024 9.477E-03 2.854E-03 -0.001
59 58 T-58 373760.834 8499758.966 25.886 82.488 0.060 0.965 44.40 1.506 14.456 6.235E-01 0.040 28808.643 TURB. TURB. 0.024 1.062E-02 1.599E-02 -0.009
58 57 T-57 373761.134 8499758.993 25.887 82.488 0.060 1.026 44.40 0.301 14.757 6.625E-01 0.008 30609.157 TURB. TURB. 0.023 1.182E-02 3.561E-03 -0.001
57 56 T-56 373762.634 8499759.125 25.896 82.488 0.060 1.086 44.40 1.506 16.263 7.015E-01 0.036 32409.671 TURB. TURB. 0.023 1.308E-02 1.970E-02 -0.009
56 55 T-55 373762.934 8499759.151 25.897 82.488 0.060 1.146 44.40 0.301 16.564 7.405E-01 0.007 34210.185 TURB. TURB. 0.023 1.440E-02 4.335E-03 -0.001
55 54 T-54 373764.434 8499759.283 25.906 82.488 0.060 1.207 44.40 1.506 18.070 7.794E-01 0.032 36010.699 TURB. TURB. 0.023 1.577E-02 2.374E-02 -0.009
54 53 T-53 373764.734 8499759.310 25.907 82.487 0.060 1.267 44.40 0.301 18.371 8.184E-01 0.006 37811.191 TURB. TURB. 0.022 1.719E-02 5.178E-03 -0.001
53 52 T-52 373766.234 8499759.442 25.916 82.488 0.060 1.327 44.40 1.506 19.877 8.574E-01 0.029 39611.705 TURB. TURB. 0.022 1.867E-02 2.811E-02 -0.009
52 51 T-51 373766.534 8499759.468 25.917 82.488 0.060 1.388 44.40 0.301 20.178 8.963E-01 0.006 41412.219 TURB. TURB. 0.022 2.020E-02 6.084E-03 -0.001
51 50 T-50 373768.034 8499759.601 25.926 82.487 0.060 1.448 44.40 1.506 21.684 9.353E-01 0.027 43212.711 TURB. TURB. 0.022 2.179E-02 3.282E-02 -0.009
50 49 T-49 373768.334 8499759.627 25.927 82.488 0.060 1.508 44.40 0.301 21.985 9.743E-01 0.005 45013.225 TURB. TURB. 0.022 2.343E-02 7.056E-03 -0.001
49 48 T-48 373769.834 8499759.759 25.936 82.488 0.060 1.569 44.40 1.506 23.491 1.013E+00 0.025 46813.739 TURB. TURB. 0.021 2.512E-02 3.783E-02 -0.009
48 47 T-47 373770.134 8499759.786 25.937 82.488 0.060 1.629 44.40 0.301 23.792 1.052E+00 0.005 48614.253 TURB. TURB. 0.021 2.687E-02 8.094E-03 -0.001
47 46 T-46 373771.634 8499759.918 25.946 82.488 0.060 1.689 44.40 1.506 25.298 1.091E+00 0.023 50414.768 TURB. TURB. 0.021 2.867E-02 4.317E-02 -0.009
46 45 T-45 373771.934 8499759.944 25.947 82.488 0.060 1.750 44.40 0.301 25.599 1.130E+00 0.004 52215.282 TURB. TURB. 0.021 3.052E-02 9.190E-03 -0.001
45 44 T-44 373773.434 8499760.076 25.956 82.488 0.060 1.810 44.40 1.506 27.105 1.169E+00 0.021 54015.796 TURB. TURB. 0.021 3.242E-02 4.882E-02 -0.009
44 43 T-43 373773.734 8499760.103 25.957 82.488 0.060 1.870 44.40 0.301 27.406 1.208E+00 0.004 55816.310 TURB. TURB. 0.021 3.437E-02 1.035E-02 -0.001
43 42 T-42 373775.234 8499760.235 25.966 82.488 0.060 1.931 44.40 1.506 28.912 1.247E+00 0.020 57616.825 TURB. TURB. 0.020 3.638E-02 5.478E-02 -0.009
42 41 T-41 373775.534 8499760.261 25.967 82.488 0.060 1.991 44.40 0.301 29.213 1.286E+00 0.004 59417.339 TURB. TURB. 0.020 3.843E-02 1.157E-02 -0.001
41 40 T-40 373777.034 8499760.394 25.975 82.488 0.060 2.052 44.40 1.506 30.719 1.325E+00 0.019 61217.853 TURB. TURB. 0.020 4.054E-02 6.105E-02 -0.008
40 39 T-39 373777.334 8499760.420 25.977 82.488 0.060 2.112 59.80 0.301 31.020 7.519E-01 0.007 46789.557 TURB. TURB. 0.021 1.026E-02 3.090E-03 -0.002
39 38 T-38 373778.834 8499760.552 25.985 82.488 0.060 2.172 59.80 1.506 32.526 7.734E-01 0.032 48126.393 TURB. TURB. 0.021 1.079E-02 1.624E-02 -0.008
38 37 T-37 373779.134 8499760.579 25.987 82.488 0.060 2.233 59.80 0.301 32.827 7.949E-01 0.006 49463.229 TURB. TURB. 0.021 1.133E-02 3.412E-03 -0.002
37 36 T-36 373780.634 8499760.711 25.995 82.488 0.060 2.293 59.80 1.506 34.333 8.164E-01 0.031 50800.065 TURB. TURB. 0.021 1.188E-02 1.788E-02 -0.008
36 35 T-35 373780.934 8499760.737 25.996 82.488 0.060 2.353 59.80 0.301 34.634 8.379E-01 0.006 52136.902 TURB. TURB. 0.021 1.244E-02 3.746E-03 -0.001
35 34 T-34 373782.434 8499760.869 26.001 82.488 0.060 2.414 59.80 1.506 36.140 8.593E-01 0.029 53473.738 TURB. TURB. 0.021 1.301E-02 1.960E-02 -0.005
34 33 T-33 373782.734 8499760.896 26.001 82.488 0.060 2.474 59.80 0.301 36.441 8.808E-01 0.006 54810.573 TURB. TURB. 0.021 1.360E-02 4.096E-03 0.000
33 32 T-32 373784.234 8499761.028 26.001 82.488 0.060 2.534 59.80 1.506 37.947 9.023E-01 0.028 56147.409 TURB. TURB. 0.020 1.420E-02 2.138E-02 0.000
32 31 T-31 373784.534 8499761.054 26.001 82.488 0.060 2.595 59.80 0.301 38.248 9.238E-01 0.005 57484.244 TURB. TURB. 0.020 1.480E-02 4.458E-03 0.000
31 30 T-30 373786.034 8499761.186 26.001 82.488 0.060 2.655 59.80 1.506 39.754 9.453E-01 0.027 58821.079 TURB. TURB. 0.020 1.542E-02 2.323E-02 0.000
30 29 T-29 373786.334 8499761.213 26.001 82.487 0.060 2.715 59.80 0.301 40.055 9.668E-01 0.005 60157.897 TURB. TURB. 0.020 1.605E-02 4.836E-03 0.000
29 28 T-28 373787.834 8499761.345 26.002 82.488 0.060 2.776 59.80 1.506 41.561 9.882E-01 0.025 61494.731 TURB. TURB. 0.020 1.670E-02 2.514E-02 -0.001
28 27 T-27 373788.134 8499761.371 26.003 82.488 0.060 2.836 59.80 0.301 41.862 1.010E+00 0.005 62831.564 TURB. TURB. 0.020 1.735E-02 5.225E-03 -0.001
27 26 T-26 373789.634 8499761.504 26.005 82.487 0.060 2.896 59.80 1.506 43.368 1.031E+00 0.024 64168.381 TURB. TURB. 0.020 1.802E-02 2.713E-02 -0.002
26 25 T-25 373789.934 8499761.530 26.005 82.488 0.060 2.957 59.80 0.301 43.669 1.053E+00 0.005 65505.214 TURB. TURB. 0.020 1.869E-02 5.629E-03 0.000
25 24 T-24 373791.434 8499761.662 26.008 82.488 0.060 3.017 59.80 1.506 45.175 1.074E+00 0.023 66842.047 TURB. TURB. 0.020 1.938E-02 2.918E-02 -0.003
24 23 T-23 373791.734 8499761.689 26.008 82.487 0.060 3.077 59.80 0.301 45.476 1.096E+00 0.005 68178.880 TURB. TURB. 0.020 2.008E-02 6.048E-03 0.000
23 22 T-22 373793.234 8499761.821 26.010 82.487 0.060 3.138 59.80 1.506 46.982 1.117E+00 0.022 69515.712 TURB. TURB. 0.020 2.079E-02 3.130E-02 -0.002
22 21 T-21 373793.534 8499761.847 26.011 82.487 0.060 3.198 59.80 0.301 47.283 1.139E+00 0.004 70852.544 TURB. TURB. 0.019 2.151E-02 6.476E-03 -0.001
21 20 T-20 373795.034 8499761.979 26.019 82.487 0.060 3.258 59.80 1.506 48.789 1.160E+00 0.022 72189.376 TURB. TURB. 0.019 2.224E-02 3.349E-02 -0.008
20 19 T-19 373795.334 8499762.006 26.021 82.486 0.060 3.319 59.80 0.301 49.090 1.182E+00 0.004 73526.192 TURB. TURB. 0.019 2.298E-02 6.922E-03 -0.002
19 18 T-18 373796.834 8499762.138 26.028 82.487 0.060 3.379 59.80 1.506 50.596 1.203E+00 0.021 74863.025 TURB. TURB. 0.019 2.373E-02 3.574E-02 -0.007
18 17 T-17 373797.134 8499762.164 26.029 82.487 0.060 3.439 59.80 0.301 50.897 1.225E+00 0.004 76199.857 TURB. TURB. 0.019 2.450E-02 7.377E-03 -0.001
17 16 T-16 373798.634 8499762.296 26.037 82.486 0.060 3.500 59.80 1.506 52.403 1.246E+00 0.020 77536.673 TURB. TURB. 0.019 2.527E-02 3.806E-02 -0.008
16 15 T-15 373798.934 8499762.323 26.038 82.486 0.060 3.560 59.80 0.301 52.704 1.268E+00 0.004 78873.489 TURB. TURB. 0.019 2.606E-02 7.849E-03 -0.001
15 14 T-14 373800.434 8499762.455 26.045 82.487 0.060 3.620 59.80 1.506 54.210 1.289E+00 0.019 80210.322 TURB. TURB. 0.019 2.686E-02 4.044E-02 -0.007
14 13 T-13 373800.734 8499762.481 26.047 82.487 0.060 3.681 59.80 0.301 54.511 1.310E+00 0.004 81547.154 TURB. TURB. 0.019 2.766E-02 8.330E-03 -0.002
13 12 T-12 373802.234 8499762.614 26.054 82.486 0.060 3.741 59.80 1.506 56.017 1.332E+00 0.019 82883.970 TURB. TURB. 0.019 2.848E-02 4.289E-02 -0.007
12 11 T-11 373802.534 8499762.640 26.056 82.487 0.060 3.801 71.20 0.301 56.318 9.547E-01 0.005 70736.011 TURB. TURB. 0.019 1.269E-02 3.822E-03 -0.002
11 10 T-10 373804.034 8499762.772 26.063 82.487 0.060 3.862 71.20 1.506 57.824 9.699E-01 0.026 71858.800 TURB. TURB. 0.019 1.306E-02 1.966E-02 -0.007
10 9 T-9 373804.334 8499762.799 26.064 82.487 0.060 3.922 71.20 0.301 58.125 9.850E-01 0.005 72981.589 TURB. TURB. 0.019 1.342E-02 4.043E-03 -0.001
9 8 T-8 373805.834 8499762.931 26.071 82.487 0.060 3.982 71.20 1.506 59.631 1.000E+00 0.025 74104.378 TURB. TURB. 0.019 1.379E-02 2.077E-02 -0.007
8 7 T-7 373806.134 8499762.957 26.073 82.487 0.060 4.043 71.20 0.301 59.932 1.015E+00 0.005 75227.168 TURB. TURB. 0.019 1.417E-02 4.267E-03 -0.002
7 6 T-6 373807.634 8499763.089 26.080 82.487 0.060 4.103 71.20 1.506 61.438 1.031E+00 0.024 76349.957 TURB. TURB. 0.019 1.455E-02 2.191E-02 -0.007
6 5 T-5 373807.934 8499763.116 26.082 82.486 0.060 4.163 71.20 0.301 61.739 1.046E+00 0.005 77472.732 TURB. TURB. 0.019 1.494E-02 4.499E-03 -0.002
5 4 T-4 373809.434 8499763.248 26.088 82.487 0.060 4.224 71.20 1.506 63.245 1.061E+00 0.024 78595.521 TURB. TURB. 0.019 1.533E-02 2.308E-02 -0.006
4 3 T-3 373809.734 8499763.274 26.090 82.487 0.060 4.284 71.20 0.301 63.546 1.076E+00 0.005 79718.310 TURB. TURB. 0.019 1.572E-02 4.734E-03 -0.002
3 2 T-2 373811.234 8499763.407 26.096 82.486 0.060 4.344 71.20 1.506 65.052 1.091E+00 0.023 80841.086 TURB. TURB. 0.019 1.612E-02 2.428E-02 -0.006
2 1 T-1 373811.534 8499763.433 26.098 82.487 0.060 4.405 71.20 0.301 65.353 1.106E+00 0.005 81963.875 TURB. TURB. 0.019 1.652E-02 4.976E-03 -0.002
1 V-26 T-0 373812.284 8499763.499 26.101 82.463 0.060 4.465 71.20 0.753 66.106 1.121E+00 0.011 83086.337 TURB. TURB. 0.019 1.693E-02 1.275E-02 -0.003

































V-26 Pmáx 10.40 Pmín 9.65
7.483E-01 9.65 9.65 5.185E-03 9.65
P-V 26 10.4
3.641E-02 10.36 10.36 6.861E-02 10.29
5.905E-01 9.77 9.77 -1.183E-02 9.78
∆H 7.25% C.U 94.68%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.651E-01
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
60 373865.534 8499687.941 26.098
60 59 T-59 373865.234 8499688.371 26.098 2.237 0.002 0.002 44.40 0.524 0.524 1.057E-03 8.268 48.829 LAMI. LAMI. 1.311 1.681E-06 8.811E-07 0.000
59 58 T-58 373863.734 8499690.521 26.096 2.694 0.002 0.004 44.40 2.622 3.146 2.330E-03 18.755 107.634 LAMI. LAMI. 0.595 3.704E-06 9.711E-06 0.002
58 57 T-57 373863.434 8499690.951 26.097 4.976 0.004 0.007 44.40 0.524 3.670 4.681E-03 1.867 216.249 LAMI. LAMI. 0.296 7.443E-06 3.902E-06 -0.001
57 56 T-56 373861.934 8499693.102 26.098 5.432 0.004 0.011 44.40 2.622 6.293 7.247E-03 6.031 334.818 LAMI. LAMI. 0.191 1.152E-05 3.022E-05 -0.001
56 55 T-55 373861.634 8499693.532 26.098 7.715 0.006 0.017 44.40 0.524 6.817 1.089E-02 0.802 503.221 LAMI. LAMI. 0.127 1.732E-05 9.081E-06 0.000
55 54 T-54 373860.134 8499695.682 26.100 8.172 0.006 0.023 44.40 2.622 9.438 1.475E-02 2.962 681.598 LAMI. LAMI. 0.094 2.346E-05 6.150E-05 -0.002
54 53 T-53 373859.834 8499696.112 26.100 10.454 0.008 0.030 44.40 0.524 9.963 1.969E-02 0.444 909.787 LAMI. LAMI. 0.070 3.131E-05 1.642E-05 0.000
53 52 T-52 373858.334 8499698.263 26.103 10.933 0.008 0.038 44.40 2.622 12.585 2.486E-02 1.758 1148.432 LAMI. LAMI. 0.056 3.953E-05 1.037E-04 -0.003
52 51 T-51 373858.034 8499698.693 26.104 13.193 0.010 0.048 44.40 0.524 13.109 3.109E-02 0.281 1436.408 LAMI. LAMI. 0.045 4.944E-05 2.592E-05 -0.001
51 50 T-50 373856.534 8499700.843 26.106 13.650 0.010 0.058 44.40 2.622 15.731 3.754E-02 1.164 1734.360 LAMI. LAMI. 0.037 5.969E-05 1.565E-04 -0.002
50 49 T-49 373856.234 8499701.273 26.106 15.932 0.012 0.070 44.40 0.524 16.255 4.507E-02 0.194 2082.123 LAMI. TURB. 0.049 1.139E-04 5.970E-05 0.000
49 48 T-48 373854.734 8499703.423 26.107 16.388 0.012 0.082 44.40 2.622 18.877 5.281E-02 0.827 2439.840 CRIT. TURB. 0.046 1.487E-04 3.897E-04 -0.001
48 47 T-47 373854.434 8499703.853 26.107 18.671 0.014 0.095 44.40 0.524 19.401 6.163E-02 0.142 2847.391 CRIT. TURB. 0.044 1.930E-04 1.012E-04 0.000
47 46 T-46 373852.934 8499706.004 26.111 19.127 0.014 0.109 44.40 2.622 22.023 7.067E-02 0.618 3264.894 CRIT. TURB. 0.042 2.433E-04 6.380E-04 -0.004
46 45 T-45 373852.634 8499706.434 26.112 21.410 0.016 0.125 44.40 0.524 22.548 8.078E-02 0.108 3732.231 CRIT. TURB. 0.041 3.054E-04 1.601E-04 -0.001
45 44 T-44 373851.134 8499708.584 26.116 21.867 0.016 0.141 44.40 2.622 25.169 9.111E-02 0.480 4209.543 TURB. TURB. 0.039 3.749E-04 9.829E-04 -0.004
44 43 T-43 373850.834 8499709.014 26.117 24.149 0.018 0.159 44.40 0.524 25.694 1.025E-01 0.085 4736.667 TURB. TURB. 0.038 4.587E-04 2.405E-04 -0.001
43 42 T-42 373849.334 8499711.165 26.119 24.605 0.018 0.177 44.40 2.622 28.316 1.141E-01 0.383 5273.744 TURB. TURB. 0.037 5.514E-04 1.446E-03 -0.002
42 41 T-41 373849.034 8499711.595 26.119 26.888 0.020 0.196 44.40 0.524 28.840 1.268E-01 0.069 5860.653 TURB. TURB. 0.036 6.609E-04 3.465E-04 0.000
41 40 T-40 373847.534 8499713.745 26.120 27.345 0.020 0.216 44.40 2.622 31.462 1.398E-01 0.313 6457.538 TURB. TURB. 0.035 7.809E-04 2.047E-03 -0.001
40 39 T-39 373847.234 8499714.175 26.121 29.627 0.022 0.238 44.40 0.524 31.986 1.538E-01 0.057 7104.234 TURB. TURB. 0.034 9.205E-04 4.826E-04 -0.001
39 38 T-38 373845.734 8499716.326 26.123 30.083 0.022 0.260 44.40 2.622 34.609 1.680E-01 0.260 7760.883 TURB. TURB. 0.033 1.072E-03 2.812E-03 -0.002
38 37 T-37 373845.434 8499716.756 26.123 32.367 0.024 0.284 44.40 0.524 35.133 1.833E-01 0.048 8467.387 TURB. TURB. 0.032 1.247E-03 6.537E-04 0.000
37 36 T-36 373843.934 8499718.906 26.128 32.823 0.024 0.308 44.40 2.622 37.754 1.988E-01 0.220 9183.844 TURB. TURB. 0.032 1.435E-03 3.762E-03 -0.005
36 35 T-35 373843.634 8499719.336 26.128 35.105 0.026 0.333 44.40 0.524 38.279 2.154E-01 0.041 9950.113 TURB. TURB. 0.031 1.649E-03 8.647E-04 0.000
35 34 T-34 373842.134 8499721.486 26.133 35.562 0.026 0.359 44.40 2.622 40.900 2.322E-01 0.188 10726.356 TURB. TURB. 0.030 1.879E-03 4.926E-03 -0.005
34 33 T-33 373841.834 8499721.917 26.134 37.844 0.028 0.387 44.40 0.525 41.425 2.500E-01 0.035 11552.411 TURB. TURB. 0.030 2.138E-03 1.123E-03 -0.001
33 32 T-32 373840.334 8499724.067 26.139 38.301 0.028 0.415 44.40 2.622 44.047 2.681E-01 0.163 12388.442 TURB. TURB. 0.029 2.415E-03 6.330E-03 -0.005
32 31 T-31 373840.034 8499724.497 26.140 40.583 0.030 0.445 44.40 0.524 44.571 2.873E-01 0.030 13274.283 TURB. TURB. 0.029 2.724E-03 1.428E-03 -0.001
31 30 T-30 373838.534 8499726.647 26.146 41.040 0.030 0.475 44.40 2.622 47.193 3.067E-01 0.142 14170.100 TURB. TURB. 0.028 3.053E-03 8.003E-03 -0.006
30 29 T-29 373838.234 8499727.077 26.147 43.322 0.032 0.507 44.40 0.524 47.717 3.272E-01 0.027 15115.728 TURB. TURB. 0.028 3.418E-03 1.792E-03 -0.001
29 28 T-28 373836.734 8499729.228 26.152 43.778 0.032 0.539 44.40 2.622 50.339 3.478E-01 0.126 16071.310 TURB. TURB. 0.027 3.805E-03 9.978E-03 -0.005
28 27 T-27 373836.434 8499729.658 26.154 46.063 0.034 0.572 44.40 0.524 50.864 3.696E-01 0.024 17076.747 TURB. TURB. 0.027 4.232E-03 2.219E-03 -0.002
27 26 T-26 373834.934 8499731.808 26.159 46.519 0.034 0.606 44.40 2.622 53.485 3.916E-01 0.112 18092.137 TURB. TURB. 0.027 4.682E-03 1.228E-02 -0.005
26 25 T-25 373834.634 8499732.238 26.160 48.801 0.036 0.642 44.40 0.524 54.010 4.146E-01 0.021 19157.338 TURB. TURB. 0.026 5.177E-03 2.714E-03 -0.001
25 24 T-24 373833.134 8499734.389 26.165 49.258 0.036 0.678 44.40 2.622 56.632 4.379E-01 0.100 20232.515 TURB. TURB. 0.026 5.698E-03 1.494E-02 -0.005
24 23 T-23 373832.834 8499734.819 26.166 51.541 0.038 0.716 44.40 0.524 57.156 4.623E-01 0.019 21357.526 TURB. TURB. 0.026 6.267E-03 3.286E-03 -0.001
23 22 T-22 373831.334 8499736.969 26.169 51.997 0.038 0.754 44.40 2.622 59.778 4.868E-01 0.090 22492.489 TURB. TURB. 0.025 6.865E-03 1.800E-02 -0.003
22 21 T-21 373831.034 8499737.399 26.170 54.279 0.040 0.793 44.40 0.524 60.302 5.125E-01 0.017 23677.264 TURB. TURB. 0.025 7.514E-03 3.940E-03 -0.001
21 20 T-20 373829.534 8499739.550 26.176 54.736 0.040 0.834 44.40 2.622 62.925 5.383E-01 0.081 24872.015 TURB. TURB. 0.025 8.195E-03 2.149E-02 -0.006
20 19 T-19 373829.234 8499739.980 26.177 57.019 0.042 0.875 44.40 0.524 63.449 5.653E-01 0.015 26116.599 TURB. TURB. 0.024 8.932E-03 4.683E-03 -0.001
19 18 T-18 373827.734 8499742.130 26.183 57.475 0.042 0.917 44.40 2.622 66.070 5.924E-01 0.074 27371.136 TURB. TURB. 0.024 9.703E-03 2.544E-02 -0.006
18 17 T-17 373827.434 8499742.560 26.184 59.757 0.044 0.961 44.40 0.524 66.595 6.207E-01 0.014 28675.485 TURB. TURB. 0.024 1.053E-02 5.523E-03 -0.001
17 16 T-16 373825.934 8499744.710 26.189 60.214 0.044 1.005 44.40 2.622 69.216 6.491E-01 0.067 29989.809 TURB. TURB. 0.024 1.140E-02 2.989E-02 -0.005
16 15 T-15 373825.634 8499745.140 26.190 62.496 0.046 1.051 44.40 0.524 69.741 6.786E-01 0.013 31353.945 TURB. TURB. 0.023 1.234E-02 6.468E-03 -0.001
15 14 T-14 373824.134 8499747.291 26.195 62.952 0.046 1.097 44.40 2.622 72.363 7.084E-01 0.062 32728.034 TURB. TURB. 0.023 1.331E-02 3.490E-02 -0.005
14 13 T-13 373823.834 8499747.721 26.195 65.236 0.048 1.144 44.40 0.524 72.887 7.392E-01 0.012 34151.978 TURB. TURB. 0.023 1.435E-02 7.525E-03 0.000
13 12 T-12 373822.334 8499749.871 26.190 65.692 0.048 1.193 44.40 2.622 75.509 7.702E-01 0.057 35585.876 TURB. TURB. 0.023 1.544E-02 4.047E-02 0.005
12 11 T-11 373822.034 8499750.301 26.188 67.974 0.050 1.242 44.40 0.524 76.033 8.023E-01 0.011 37069.584 TURB. TURB. 0.022 1.660E-02 8.702E-03 0.002
11 10 T-10 373820.534 8499752.452 26.174 68.431 0.050 1.292 44.40 2.622 78.656 8.347E-01 0.052 38563.267 TURB. TURB. 0.022 1.780E-02 4.668E-02 0.014
10 9 T-9 373820.234 8499752.882 26.171 70.714 0.052 1.344 44.40 0.524 79.180 8.681E-01 0.010 40106.782 TURB. TURB. 0.022 1.909E-02 1.001E-02 0.003
9 8 T-8 373818.734 8499755.032 26.158 71.170 0.052 1.396 44.40 2.622 81.801 9.017E-01 0.048 41660.249 TURB. TURB. 0.022 2.042E-02 5.353E-02 0.013
8 7 T-7 373818.434 8499755.462 26.155 73.452 0.054 1.450 44.40 0.524 82.326 9.364E-01 0.009 43263.527 TURB. TURB. 0.022 2.184E-02 1.145E-02 0.003
7 6 T-6 373816.934 8499757.613 26.141 73.909 0.054 1.504 44.40 2.622 84.948 9.713E-01 0.045 44876.779 TURB. TURB. 0.022 2.331E-02 6.112E-02 0.014
6 5 T-5 373816.634 8499758.043 26.138 76.192 0.056 1.560 44.40 0.524 85.472 1.007E+00 0.009 46539.863 TURB. TURB. 0.021 2.486E-02 1.304E-02 0.003
5 4 T-4 373815.134 8499760.193 26.125 76.648 0.056 1.616 44.40 2.622 88.094 1.044E+00 0.042 48212.900 TURB. TURB. 0.021 2.648E-02 6.941E-02 0.013
4 3 T-3 373814.834 8499760.623 26.122 78.931 0.058 1.673 44.40 0.524 88.618 1.081E+00 0.008 49935.769 TURB. TURB. 0.021 2.819E-02 1.478E-02 0.003
3 2 T-2 373813.334 8499762.773 26.108 79.387 0.058 1.732 44.40 2.622 91.240 1.118E+00 0.039 51668.591 TURB. TURB. 0.021 2.995E-02 7.852E-02 0.014
2 1 T-1 373813.034 8499763.204 26.106 81.669 0.060 1.791 44.40 0.525 91.765 1.157E+00 0.008 53451.223 TURB. TURB. 0.021 3.182E-02 1.671E-02 0.002
373812.796 8499763.546 26.104
373812.284 8499763.499 26.101

























V-261 82.126 0.060 0.0TURB. TURB. 0.021 3.375E-02
3.641E-02
3.141E-02 0.0 0.0051.196E+00 0.0 0.013 55243.8521.851 44.40
 
 
Sub. Unidad de Riego # 27 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
275 373744.934 8499675.367 25.446 82.489
275 274 T-274 373744.934 8499675.667 25.448 0.790 0.790 16.100 0.300 82.189 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.306E-03
2 1 T-1 373744.934 8499757.566 25.804 0.790 216.460 16.100 0.300 0.289 2.953E-01 0.017 4948.072 TURB.TURB. 0.038 3.116E-03 4.446E-04 -1.306E-03
1 L34 T-0 216.460 16.000 0.700 2.991E-01 0.039 4978.997 TURB.TURB. 0.038 7.487E-03 4.558E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
34 373744.934 8499757.566 25.804
34 33 T-33 373744.634 8499757.539 25.804 82.489 0.060 0.060 44.40 0.301 0.301 3.897E-02 0.129 1800.537 LAMI. LAMI. 0.036 6.197E-05 1.867E-05 0.000
33 32 T-32 373743.134 8499757.407 25.802 82.488 0.060 0.121 44.40 1.506 1.807 7.794E-02 0.322 3601.052 CRIT. TURB. 0.041 2.874E-04 4.327E-04 0.002
32 31 T-31 373742.834 8499757.381 25.802 82.488 0.060 0.181 44.40 0.301 2.108 1.169E-01 0.043 5401.567 TURB. TURB. 0.037 5.745E-04 1.730E-04 0.000
31 30 T-30 373741.334 8499757.248 25.802 82.489 0.060 0.241 44.40 1.506 3.614 1.559E-01 0.161 7202.105 TURB. TURB. 0.034 9.425E-04 1.419E-03 0.000
30 29 T-29 373741.034 8499757.222 25.801 82.488 0.060 0.302 44.40 0.301 3.915 1.949E-01 0.026 9002.622 TURB. TURB. 0.032 1.386E-03 4.175E-04 0.001
29 28 T-28 373739.534 8499757.090 25.798 82.488 0.060 0.362 44.40 1.506 5.421 2.338E-01 0.107 10803.138 TURB. TURB. 0.030 1.903E-03 2.865E-03 0.003
28 27 T-27 373739.234 8499757.063 25.796 82.488 0.060 0.422 44.40 0.301 5.722 2.728E-01 0.018 12603.655 TURB. TURB. 0.029 2.488E-03 7.495E-04 0.002
27 26 T-26 373737.734 8499756.931 25.786 82.488 0.060 0.483 44.40 1.506 7.228 3.118E-01 0.081 14404.173 TURB. TURB. 0.028 3.142E-03 4.731E-03 0.010
26 25 T-25 373737.434 8499756.905 25.785 82.488 0.060 0.543 44.40 0.301 7.529 3.507E-01 0.014 16204.690 TURB. TURB. 0.027 3.860E-03 1.162E-03 0.001
25 24 T-24 373735.934 8499756.773 25.776 82.488 0.060 0.603 44.40 1.506 9.035 3.897E-01 0.064 18005.207 TURB. TURB. 0.027 4.643E-03 6.992E-03 0.009
24 23 T-23 373735.634 8499756.746 25.774 82.488 0.060 0.664 44.40 0.301 9.336 4.287E-01 0.012 19805.725 TURB. TURB. 0.026 5.489E-03 1.653E-03 0.002
23 22 T-22 373734.134 8499756.614 25.766 82.488 0.060 0.724 44.40 1.506 10.842 4.676E-01 0.054 21606.242 TURB. TURB. 0.025 6.396E-03 9.631E-03 0.008
22 21 T-21 373733.834 8499756.588 25.764 82.488 0.060 0.784 44.40 0.301 11.143 5.066E-01 0.010 23406.760 TURB. TURB. 0.025 7.364E-03 2.217E-03 0.002
21 20 T-20 373732.334 8499756.455 25.754 82.488 0.060 0.845 44.40 1.506 12.649 5.456E-01 0.046 25207.277 TURB. TURB. 0.025 8.391E-03 1.264E-02 0.010
20 19 T-19 373732.034 8499756.429 25.752 82.488 0.060 0.905 44.40 0.301 12.950 5.846E-01 0.009 27007.795 TURB. TURB. 0.024 9.477E-03 2.854E-03 0.002
19 18 T-18 373730.534 8499756.297 25.742 82.488 0.060 0.965 44.40 1.506 14.456 6.235E-01 0.040 28808.312 TURB. TURB. 0.024 1.062E-02 1.599E-02 0.010
18 17 T-17 373730.234 8499756.270 25.740 82.488 0.060 1.026 44.40 0.301 14.757 6.625E-01 0.008 30608.830 TURB. TURB. 0.023 1.182E-02 3.561E-03 0.002
17 16 T-16 373728.734 8499756.138 25.731 82.488 0.060 1.086 44.40 1.506 16.263 7.015E-01 0.036 32409.347 TURB. TURB. 0.023 1.308E-02 1.970E-02 0.009
16 15 T-15 373728.434 8499756.112 25.729 82.488 0.060 1.146 44.40 0.301 16.564 7.404E-01 0.007 34209.865 TURB. TURB. 0.023 1.440E-02 4.335E-03 0.002
15 14 T-14 373726.934 8499755.980 25.719 82.488 0.060 1.207 44.40 1.506 18.070 7.794E-01 0.032 36010.382 TURB. TURB. 0.023 1.577E-02 2.374E-02 0.010
14 13 T-13 373726.634 8499755.953 25.717 82.488 0.060 1.267 44.40 0.301 18.371 8.184E-01 0.006 37810.900 TURB. TURB. 0.022 1.719E-02 5.178E-03 0.002
13 12 T-12 373725.134 8499755.821 25.707 82.488 0.060 1.327 44.40 1.506 19.877 8.574E-01 0.029 39611.418 TURB. TURB. 0.022 1.867E-02 2.811E-02 0.010
12 11 T-11 373724.834 8499755.795 25.705 82.488 0.060 1.388 44.40 0.301 20.178 8.963E-01 0.006 41411.935 TURB. TURB. 0.022 2.020E-02 6.084E-03 0.002
11 10 T-10 373723.334 8499755.663 25.695 82.488 0.060 1.448 44.40 1.506 21.684 9.353E-01 0.027 43212.453 TURB. TURB. 0.022 2.179E-02 3.281E-02 0.010
10 9 T-9 373723.034 8499755.636 25.693 82.489 0.060 1.508 44.40 0.301 21.985 9.743E-01 0.005 45012.992 TURB. TURB. 0.022 2.343E-02 7.058E-03 0.002
9 8 T-8 373721.534 8499755.504 25.684 82.488 0.060 1.569 44.40 1.506 23.491 1.013E+00 0.025 46813.510 TURB. TURB. 0.021 2.512E-02 3.783E-02 0.009
8 7 T-7 373721.234 8499755.478 25.682 82.488 0.060 1.629 44.40 0.301 23.792 1.052E+00 0.005 48614.027 TURB. TURB. 0.021 2.687E-02 8.092E-03 0.002
7 6 T-6 373719.734 8499755.345 25.672 82.489 0.060 1.689 44.40 1.506 25.298 1.091E+00 0.023 50414.567 TURB. TURB. 0.021 2.867E-02 4.317E-02 0.010
6 5 T-5 373719.434 8499755.319 25.670 82.488 0.060 1.750 44.40 0.301 25.599 1.130E+00 0.004 52215.084 TURB. TURB. 0.021 3.052E-02 9.190E-03 0.002
5 4 T-4 373717.934 8499755.187 25.660 82.488 0.060 1.810 44.40 1.506 27.105 1.169E+00 0.021 54015.602 TURB. TURB. 0.021 3.242E-02 4.882E-02 0.010
4 3 T-3 373717.634 8499755.160 25.658 82.488 0.060 1.870 44.40 0.301 27.406 1.208E+00 0.004 55816.119 TURB. TURB. 0.021 3.437E-02 1.035E-02 0.002
3 2 T-2 373716.134 8499755.028 25.649 82.488 0.060 1.931 44.40 1.506 28.912 1.247E+00 0.020 57616.637 TURB. TURB. 0.020 3.638E-02 5.478E-02 0.009
2 1 T-1 373715.834 8499755.002 25.647 82.488 0.060 1.991 44.40 0.301 29.213 1.286E+00 0.004 59417.154 TURB. TURB. 0.020 3.843E-02 1.157E-02 0.002
1 V-27 T-0 373715.084 8499754.936 25.642 82.488 0.060 2.052 44.40 0.753 29.966 1.325E+00 0.009 61217.672 TURB. TURB. 0.020 4.054E-02 3.052E-02 0.005
























G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
275 373625.834 8499664.874 24.609 82.489
275 274 T-274 373625.834 8499665.174 24.611 0.790 0.790 16.100 0.300 82.189 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.277E-03
274 273 T-273 373625.834 8499665.474 24.612 0.790 1.580 16.100 0.300 81.889 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.277E-03
3 2 T-2 373625.834 8499746.773 24.958 0.790 215.670 16.100 0.300 0.589 2.943E-01 0.017 4930.013 TURB.TURB. 0.038 3.096E-03 4.414E-04 -1.277E-03
2 1 T-1 373625.834 8499747.073 24.959 0.790 216.460 16.100 0.300 0.289 2.953E-01 0.017 4948.072 TURB.TURB. 0.038 3.116E-03 4.446E-04 -1.277E-03
1 L100 T-0 216.460 16.000 0.700 2.991E-01 0.039 4978.997 TURB.TURB. 0.038 7.487E-03 4.558E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
100 373625.834 8499747.073 24.959
100 99 T-99 373626.134 8499747.099 24.962 82.489 0.060 0.060 44.40 0.301 0.301 3.897E-02 0.129 1800.536 LAMI. LAMI. 0.036 6.197E-05 1.866E-05 -0.003
99 98 T-98 373627.634 8499747.232 24.975 82.488 0.060 0.121 44.40 1.506 1.807 7.794E-02 0.322 3601.050 CRIT. TURB. 0.041 2.874E-04 4.328E-04 -0.013
98 97 T-97 373627.934 8499747.258 24.978 82.489 0.060 0.181 44.40 0.301 2.108 1.169E-01 0.043 5401.586 TURB. TURB. 0.037 5.745E-04 1.730E-04 -0.003
97 96 T-96 373629.434 8499747.390 24.992 82.489 0.060 0.241 44.40 1.506 3.614 1.559E-01 0.161 7202.123 TURB. TURB. 0.034 9.425E-04 1.419E-03 -0.014
96 95 T-95 373629.734 8499747.417 24.994 82.489 0.060 0.302 44.40 0.301 3.915 1.949E-01 0.026 9002.659 TURB. TURB. 0.032 1.386E-03 4.176E-04 -0.002
95 94 T-94 373631.234 8499747.549 25.004 82.489 0.060 0.362 44.40 1.506 5.421 2.338E-01 0.107 10803.195 TURB. TURB. 0.030 1.903E-03 2.865E-03 -0.010
94 93 T-93 373631.534 8499747.575 25.008 82.489 0.060 0.422 44.40 0.301 5.722 2.728E-01 0.018 12603.731 TURB. TURB. 0.029 2.488E-03 7.494E-04 -0.004
93 92 T-92 373633.034 8499747.707 25.022 82.489 0.060 0.483 44.40 1.506 7.228 3.118E-01 0.081 14404.268 TURB. TURB. 0.028 3.142E-03 4.731E-03 -0.014
92 91 T-91 373633.334 8499747.734 25.024 82.488 0.060 0.543 44.40 0.301 7.529 3.507E-01 0.014 16204.782 TURB. TURB. 0.027 3.860E-03 1.163E-03 -0.002
91 90 T-90 373634.834 8499747.866 25.038 82.489 0.060 0.603 44.40 1.506 9.035 3.897E-01 0.064 18005.319 TURB. TURB. 0.027 4.643E-03 6.992E-03 -0.014
90 89 T-89 373635.134 8499747.892 25.041 82.489 0.060 0.664 44.40 0.301 9.336 4.287E-01 0.012 19805.855 TURB. TURB. 0.026 5.489E-03 1.653E-03 -0.003
89 88 T-88 373636.634 8499748.024 25.055 82.488 0.060 0.724 44.40 1.506 10.842 4.677E-01 0.054 21606.370 TURB. TURB. 0.025 6.396E-03 9.631E-03 -0.014
88 87 T-87 373636.934 8499748.051 25.057 82.488 0.060 0.784 44.40 0.301 11.143 5.066E-01 0.010 23406.885 TURB. TURB. 0.025 7.364E-03 2.218E-03 -0.002
87 86 T-86 373638.434 8499748.183 25.071 82.489 0.060 0.845 44.40 1.506 12.649 5.456E-01 0.046 25207.422 TURB. TURB. 0.025 8.391E-03 1.264E-02 -0.014
86 85 T-85 373638.734 8499748.209 25.074 82.489 0.060 0.905 44.40 0.301 12.950 5.846E-01 0.009 27007.959 TURB. TURB. 0.024 9.477E-03 2.854E-03 -0.003
85 84 T-84 373640.234 8499748.342 25.088 82.488 0.060 0.965 44.40 1.506 14.456 6.235E-01 0.040 28808.474 TURB. TURB. 0.024 1.062E-02 1.600E-02 -0.014
84 83 T-83 373640.534 8499748.368 25.090 82.489 0.060 1.026 44.40 0.301 14.758 6.625E-01 0.008 30609.012 TURB. TURB. 0.023 1.182E-02 3.560E-03 -0.002
83 82 T-82 373642.034 8499748.500 25.104 82.489 0.060 1.086 44.40 1.506 16.263 7.015E-01 0.036 32409.549 TURB. TURB. 0.023 1.308E-02 1.970E-02 -0.014
82 81 T-81 373642.334 8499748.527 25.107 82.489 0.060 1.146 44.40 0.301 16.565 7.404E-01 0.007 34210.086 TURB. TURB. 0.023 1.440E-02 4.336E-03 -0.003
81 80 T-80 373643.834 8499748.659 25.121 82.489 0.060 1.207 44.40 1.506 18.070 7.794E-01 0.032 36010.624 TURB. TURB. 0.023 1.577E-02 2.374E-02 -0.014
80 79 T-79 373644.134 8499748.685 25.123 82.489 0.060 1.267 44.40 0.301 18.372 8.184E-01 0.006 37811.161 TURB. TURB. 0.022 1.719E-02 5.177E-03 -0.002
79 78 T-78 373645.634 8499748.817 25.137 82.488 0.060 1.327 44.40 1.506 19.877 8.574E-01 0.029 39611.677 TURB. TURB. 0.022 1.867E-02 2.811E-02 -0.014
78 77 T-77 373645.934 8499748.844 25.140 82.488 0.060 1.388 44.40 0.301 20.179 8.963E-01 0.006 41412.193 TURB. TURB. 0.022 2.020E-02 6.086E-03 -0.003
77 76 T-76 373647.434 8499748.976 25.154 82.489 0.060 1.448 44.40 1.506 21.685 9.353E-01 0.027 43212.731 TURB. TURB. 0.022 2.179E-02 3.281E-02 -0.014
76 75 T-75 373647.734 8499749.002 25.156 82.489 0.060 1.508 44.40 0.301 21.986 9.743E-01 0.005 45013.269 TURB. TURB. 0.022 2.343E-02 7.056E-03 -0.002
75 74 T-74 373649.234 8499749.134 25.170 82.488 0.060 1.569 44.40 1.506 23.492 1.013E+00 0.025 46813.785 TURB. TURB. 0.021 2.513E-02 3.783E-02 -0.014
74 73 T-73 373649.534 8499749.161 25.173 82.488 0.060 1.629 44.40 0.301 23.793 1.052E+00 0.005 48614.302 TURB. TURB. 0.021 2.687E-02 8.094E-03 -0.003
73 72 T-72 373651.034 8499749.293 25.187 82.489 0.060 1.689 44.40 1.506 25.299 1.091E+00 0.023 50414.840 TURB. TURB. 0.021 2.867E-02 4.317E-02 -0.014
72 71 T-71 373651.334 8499749.319 25.189 82.489 0.060 1.750 44.40 0.301 25.600 1.130E+00 0.004 52215.379 TURB. TURB. 0.021 3.052E-02 9.190E-03 -0.002
71 70 T-70 373652.834 8499749.452 25.201 82.365 0.060 1.810 44.40 1.506 27.106 1.169E+00 0.021 54013.211 TURB. TURB. 0.021 3.242E-02 4.882E-02 -0.012
70 69 T-69 373653.134 8499749.478 25.203 82.489 0.060 1.870 44.40 0.301 27.407 1.208E+00 0.004 55813.749 TURB. TURB. 0.021 3.437E-02 1.035E-02 -0.002
69 68 T-68 373654.634 8499749.610 25.217 82.489 0.060 1.931 44.40 1.506 28.913 1.247E+00 0.020 57614.288 TURB. TURB. 0.020 3.638E-02 5.478E-02 -0.014
68 67 T-67 373654.934 8499749.637 25.219 82.488 0.060 1.991 44.40 0.301 29.214 1.286E+00 0.004 59414.805 TURB. TURB. 0.020 3.843E-02 1.158E-02 -0.002
67 66 T-66 373656.434 8499749.769 25.233 82.489 0.060 2.051 44.40 1.506 30.720 1.325E+00 0.019 61215.344 TURB. TURB. 0.020 4.053E-02 6.104E-02 -0.014
66 65 T-65 373656.734 8499749.795 25.236 82.489 0.060 2.112 59.80 0.301 31.021 7.519E-01 0.007 46787.712 TURB. TURB. 0.021 1.026E-02 3.089E-03 -0.003
65 64 T-64 373658.234 8499749.927 25.250 82.488 0.060 2.172 59.80 1.506 32.527 7.734E-01 0.032 48124.551 TURB. TURB. 0.021 1.079E-02 1.624E-02 -0.014
64 63 T-63 373658.534 8499749.954 25.252 82.488 0.060 2.232 59.80 0.301 32.828 7.949E-01 0.006 49461.391 TURB. TURB. 0.021 1.133E-02 3.411E-03 -0.002
63 62 T-62 373660.034 8499750.086 25.266 82.489 0.060 2.293 59.80 1.506 34.334 8.163E-01 0.031 50798.246 TURB. TURB. 0.021 1.188E-02 1.788E-02 -0.014
62 61 T-61 373660.334 8499750.112 25.269 82.489 0.060 2.353 59.80 0.301 34.635 8.378E-01 0.006 52135.101 TURB. TURB. 0.021 1.244E-02 3.746E-03 -0.003
61 60 T-60 373661.834 8499750.245 25.283 82.488 0.060 2.413 59.80 1.506 36.141 8.593E-01 0.029 53471.941 TURB. TURB. 0.021 1.301E-02 1.960E-02 -0.014
60 59 T-59 373662.134 8499750.271 25.286 82.489 0.060 2.474 59.80 0.301 36.442 8.808E-01 0.006 54808.796 TURB. TURB. 0.021 1.360E-02 4.095E-03 -0.003
59 58 T-58 373663.634 8499750.403 25.299 82.489 0.060 2.534 59.80 1.506 37.948 9.023E-01 0.028 56145.652 TURB. TURB. 0.020 1.419E-02 2.138E-02 -0.013
58 57 T-57 373663.934 8499750.430 25.302 82.488 0.060 2.594 59.80 0.301 38.249 9.238E-01 0.005 57482.491 TURB. TURB. 0.020 1.480E-02 4.459E-03 -0.003
57 56 T-56 373665.434 8499750.562 25.316 82.489 0.060 2.655 59.80 1.506 39.755 9.452E-01 0.027 58819.347 TURB. TURB. 0.020 1.542E-02 2.322E-02 -0.014
56 55 T-55 373665.734 8499750.588 25.319 82.489 0.060 2.715 59.80 0.301 40.056 9.667E-01 0.005 60156.203 TURB. TURB. 0.020 1.605E-02 4.835E-03 -0.003
55 54 T-54 373667.234 8499750.720 25.332 82.488 0.060 2.775 59.80 1.506 41.562 9.882E-01 0.025 61493.043 TURB. TURB. 0.020 1.670E-02 2.514E-02 -0.013
54 53 T-53 373667.534 8499750.747 25.335 82.488 0.060 2.836 59.80 0.301 41.863 1.010E+00 0.005 62829.883 TURB. TURB. 0.020 1.735E-02 5.226E-03 -0.003
53 52 T-52 373669.034 8499750.879 25.349 82.489 0.060 2.896 59.80 1.506 43.369 1.031E+00 0.024 64166.739 TURB. TURB. 0.020 1.802E-02 2.713E-02 -0.014
52 51 T-51 373669.334 8499750.905 25.352 82.489 0.060 2.957 59.80 0.301 43.670 1.053E+00 0.005 65503.596 TURB. TURB. 0.020 1.869E-02 5.629E-03 -0.003
51 50 T-50 373670.834 8499751.037 25.365 82.488 0.060 3.017 59.80 1.506 45.176 1.074E+00 0.023 66840.436 TURB. TURB. 0.020 1.938E-02 2.918E-02 -0.013
50 49 T-49 373671.134 8499751.064 25.368 82.488 0.060 3.077 59.80 0.301 45.477 1.096E+00 0.005 68177.276 TURB. TURB. 0.020 2.008E-02 6.048E-03 -0.003
49 48 T-48 373672.634 8499751.196 25.381 82.489 0.060 3.138 59.80 1.506 46.983 1.117E+00 0.022 69514.133 TURB. TURB. 0.020 2.079E-02 3.130E-02 -0.013
48 47 T-47 373672.934 8499751.222 25.384 82.489 0.060 3.198 59.80 0.301 47.284 1.139E+00 0.004 70850.990 TURB. TURB. 0.019 2.151E-02 6.476E-03 -0.003
47 46 T-46 373674.434 8499751.355 25.398 82.488 0.060 3.258 59.80 1.506 48.790 1.160E+00 0.022 72187.831 TURB. TURB. 0.019 2.224E-02 3.349E-02 -0.014
46 45 T-45 373674.734 8499751.381 25.399 82.489 0.060 3.319 59.80 0.301 49.091 1.182E+00 0.004 73524.688 TURB. TURB. 0.019 2.298E-02 6.920E-03 -0.001
45 44 T-44 373676.234 8499751.513 25.401 82.488 0.060 3.379 59.80 1.506 50.597 1.203E+00 0.021 74861.529 TURB. TURB. 0.019 2.373E-02 3.574E-02 -0.002
44 43 T-43 373676.534 8499751.540 25.401 82.488 0.060 3.439 59.80 0.301 50.898 1.225E+00 0.004 76198.369 TURB. TURB. 0.019 2.450E-02 7.379E-03 0.000
43 42 T-42 373678.034 8499751.672 25.408 82.489 0.060 3.500 59.80 1.506 52.404 1.246E+00 0.020 77535.226 TURB. TURB. 0.019 2.527E-02 3.806E-02 -0.007
42 41 T-41 373678.334 8499751.698 25.410 82.489 0.060 3.560 59.80 0.301 52.705 1.267E+00 0.004 78872.082 TURB. TURB. 0.019 2.606E-02 7.847E-03 -0.002
41 40 T-40 373679.834 8499751.830 25.420 82.488 0.060 3.620 59.80 1.506 54.211 1.289E+00 0.019 80208.922 TURB. TURB. 0.019 2.686E-02 4.044E-02 -0.010
40 39 T-39 373680.134 8499751.857 25.422 82.488 0.060 3.681 59.80 0.301 54.512 1.310E+00 0.004 81545.762 TURB. TURB. 0.019 2.766E-02 8.333E-03 -0.002
39 38 T-38 373681.634 8499751.989 25.433 82.489 0.060 3.741 59.80 1.506 56.018 1.332E+00 0.019 82882.618 TURB. TURB. 0.019 2.848E-02 4.289E-02 -0.011
38 37 T-37 373681.934 8499752.015 25.435 82.489 0.060 3.801 71.20 0.301 56.319 9.547E-01 0.005 70734.895 TURB. TURB. 0.019 1.269E-02 3.822E-03 -0.002
37 36 T-36 373683.434 8499752.147 25.445 82.488 0.060 3.862 71.20 1.506 57.825 9.699E-01 0.026 71857.691 TURB. TURB. 0.019 1.306E-02 1.966E-02 -0.010
36 35 T-35 373683.734 8499752.174 25.447 82.488 0.060 3.922 71.20 0.301 58.126 9.850E-01 0.005 72980.486 TURB. TURB. 0.019 1.342E-02 4.043E-03 -0.002
35 34 T-34 373685.234 8499752.306 25.458 82.489 0.060 3.982 71.20 1.506 59.632 1.000E+00 0.025 74103.295 TURB. TURB. 0.019 1.379E-02 2.077E-02 -0.011
34 33 T-33 373685.534 8499752.332 25.460 82.488 0.060 4.043 71.20 0.301 59.933 1.015E+00 0.005 75226.091 TURB. TURB. 0.019 1.417E-02 4.267E-03 -0.002
33 32 T-32 373687.034 8499752.465 25.470 82.488 0.060 4.103 71.20 1.506 61.439 1.030E+00 0.024 76348.886 TURB. TURB. 0.019 1.455E-02 2.191E-02 -0.010
32 31 T-31 373687.334 8499752.491 25.472 82.489 0.060 4.163 71.20 0.301 61.740 1.046E+00 0.005 77471.696 TURB. TURB. 0.019 1.494E-02 4.498E-03 -0.002
31 30 T-30 373688.834 8499752.623 25.483 82.488 0.060 4.224 71.20 1.506 63.246 1.061E+00 0.024 78594.491 TURB. TURB. 0.019 1.533E-02 2.308E-02 -0.011
30 29 T-29 373689.134 8499752.650 25.485 82.488 0.060 4.284 71.20 0.301 63.548 1.076E+00 0.005 79717.287 TURB. TURB. 0.019 1.572E-02 4.735E-03 -0.002
29 28 T-28 373690.634 8499752.782 25.495 82.489 0.060 4.344 71.20 1.506 65.053 1.091E+00 0.023 80840.096 TURB. TURB. 0.019 1.612E-02 2.427E-02 -0.010
28 27 T-27 373690.934 8499752.808 25.497 82.489 0.060 4.405 71.20 0.301 65.354 1.106E+00 0.005 81962.905 TURB. TURB. 0.019 1.652E-02 4.976E-03 -0.002
27 26 T-26 373692.434 8499752.940 25.508 82.488 0.060 4.465 71.20 1.506 66.860 1.121E+00 0.022 83085.701 TURB. TURB. 0.019 1.693E-02 2.550E-02 -0.011
26 25 T-25 373692.734 8499752.967 25.510 82.547 0.060 4.525 71.20 0.301 67.162 1.137E+00 0.004 84209.300 TURB. TURB. 0.019 1.734E-02 5.224E-03 -0.002
25 24 T-24 373694.234 8499753.099 25.520 82.489 0.060 4.586 71.20 1.506 68.667 1.152E+00 0.022 85332.109 TURB. TURB. 0.019 1.776E-02 2.674E-02 -0.010
24 23 T-23 373694.534 8499753.125 25.522 82.488 0.060 4.646 71.20 0.301 68.968 1.167E+00 0.004 86454.905 TURB. TURB. 0.019 1.818E-02 5.475E-03 -0.002
23 22 T-22 373696.034 8499753.257 25.533 82.488 0.060 4.706 71.20 1.506 70.474 1.182E+00 0.021 87577.700 TURB. TURB. 0.019 1.861E-02 2.802E-02 -0.011
22 21 T-21 373696.334 8499753.284 25.535 82.488 0.060 4.767 71.20 0.301 70.776 1.197E+00 0.004 88700.496 TURB. TURB. 0.019 1.904E-02 5.734E-03 -0.002
21 20 T-20 373697.834 8499753.416 25.545 82.488 0.060 4.827 71.20 1.506 72.281 1.212E+00 0.021 89823.292 TURB. TURB. 0.019 1.947E-02 2.932E-02 -0.010
20 19 T-19 373698.134 8499753.442 25.547 82.488 0.060 4.887 71.20 0.301 72.582 1.228E+00 0.004 90946.088 TURB. TURB. 0.018 1.991E-02 5.995E-03 -0.002
19 18 T-18 373699.634 8499753.575 25.558 82.488 0.060 4.948 71.20 1.506 74.088 1.243E+00 0.020 92068.884 TURB. TURB. 0.018 2.035E-02 3.065E-02 -0.011
18 17 T-17 373699.934 8499753.601 25.560 82.489 0.060 5.008 71.20 0.301 74.390 1.258E+00 0.004 93191.693 TURB. TURB. 0.018 2.080E-02 6.264E-03 -0.002
17 16 T-16 373701.434 8499753.733 25.570 82.488 0.060 5.068 71.20 1.506 75.895 1.273E+00 0.020 94314.489 TURB. TURB. 0.018 2.125E-02 3.200E-02 -0.010
16 15 T-15 373701.734 8499753.760 25.572 82.488 0.060 5.129 71.20 0.301 76.197 1.288E+00 0.004 95437.285 TURB. TURB. 0.018 2.171E-02 6.539E-03 -0.002
15 14 T-14 373703.234 8499753.892 25.583 82.489 0.060 5.189 71.20 1.506 77.702 1.303E+00 0.019 96560.094 TURB. TURB. 0.018 2.217E-02 3.338E-02 -0.011
14 13 T-13 373703.534 8499753.918 25.585 82.489 0.060 5.249 71.20 0.301 78.004 1.318E+00 0.004 97682.904 TURB. TURB. 0.018 2.263E-02 6.816E-03 -0.002
13 12 T-12 373705.034 8499754.050 25.595 82.488 0.060 5.310 71.20 1.506 79.509 1.334E+00 0.019 98805.700 TURB. TURB. 0.018 2.310E-02 3.479E-02 -0.010
12 11 T-11 373705.334 8499754.077 25.597 82.488 0.060 5.370 71.20 0.301 79.811 1.349E+00 0.004 99928.496 TURB. TURB. 0.018 2.358E-02 7.102E-03 -0.002
11 10 T-10 373706.834 8499754.209 25.602 82.488 0.060 5.430 85.60 1.506 81.316 9.436E-01 0.027 84052.009 TURB. TURB. 0.019 9.938E-03 1.496E-02 -0.005
10 9 T-9 373707.134 8499754.235 25.602 82.488 0.060 5.491 85.60 0.301 81.618 9.541E-01 0.005 84985.923 TURB. TURB. 0.019 1.014E-02 3.052E-03 0.000
9 8 T-8 373708.634 8499754.368 25.604 82.488 0.060 5.551 85.60 1.506 83.123 9.646E-01 0.026 85919.837 TURB. TURB. 0.019 1.034E-02 1.557E-02 -0.002
8 7 T-7 373708.934 8499754.394 25.604 82.489 0.060 5.611 85.60 0.301 83.425 9.751E-01 0.005 86853.762 TURB. TURB. 0.019 1.054E-02 3.174E-03 0.000
7 6 T-6 373710.434 8499754.526 25.612 82.488 0.060 5.672 85.60 1.506 84.930 9.856E-01 0.025 87787.676 TURB. TURB. 0.019 1.074E-02 1.618E-02 -0.008
6 5 T-5 373710.734 8499754.553 25.613 82.488 0.060 5.732 85.60 0.301 85.232 9.960E-01 0.005 88721.589 TURB. TURB. 0.019 1.095E-02 3.298E-03 -0.001
5 4 T-4 373712.234 8499754.685 25.623 82.489 0.060 5.792 85.60 1.506 86.737 1.007E+00 0.025 89655.514 TURB. TURB. 0.018 1.116E-02 1.680E-02 -0.010
4 3 T-3 373712.534 8499754.711 25.625 82.489 0.060 5.853 85.60 0.301 87.039 1.017E+00 0.005 90589.438 TURB. TURB. 0.018 1.137E-02 3.423E-03 -0.002
3 2 T-2 373714.034 8499754.843 25.635 82.488 0.060 5.913 85.60 1.506 88.544 1.027E+00 0.024 91523.352 TURB. TURB. 0.018 1.158E-02 1.743E-02 -0.010
2 1 T-1 373714.334 8499754.870 25.637 82.488 0.060 5.973 85.60 0.301 88.846 1.038E+00 0.005 92457.265 TURB. TURB. 0.018 1.179E-02 3.551E-03 -0.002
1 V-27 T-0 373715.084 8499754.936 25.642 82.489 0.060 6.034 85.60 0.753 89.599 1.048E+00 0.012 93391.190 TURB. TURB. 0.018 1.200E-02 9.038E-03 -0.005




































Sub. Unidad de Riego # 28 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
275 373508.834 8499654.565 23.685 82.488
275 274 T-274 373508.834 8499654.865 23.685 0.790 0.790 16.100 0.300 82.188 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -5.273E-04
274 273 T-273 373508.834 8499655.165 23.686 0.790 1.580 16.100 0.300 81.888 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -5.273E-04
273 272 T-272 373508.834 8499655.465 23.686 0.790 2.370 16.100 0.300 81.588 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -5.273E-04
4 3 T-3 373508.834 8499736.165 23.828 0.790 214.880 16.100 0.300 0.888 2.932E-01 0.017 4911.955 TURB.TURB. 0.038 3.077E-03 4.381E-04 -5.273E-04
3 2 T-2 373508.834 8499736.465 23.828 0.790 215.670 16.100 0.300 0.588 2.943E-01 0.017 4930.013 TURB.TURB. 0.038 3.096E-03 4.414E-04 -5.273E-04
2 1 T-1 373508.834 8499736.765 23.829 0.790 216.460 16.100 0.300 0.288 2.953E-01 0.017 4948.072 TURB.TURB. 0.038 3.116E-03 4.446E-04 -5.273E-04
1 L100 T-0 216.460 16.000 0.700 2.991E-01 0.039 4978.997 TURB.TURB. 0.038 7.487E-03 4.558E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 3.215E-01 4.129E-02 -1.445E-01
275 373624.334 8499664.742 24.597 82.489
275 274 T-274 373624.334 8499665.042 24.598 0.790 0.790 16.100 0.300 82.189 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.273E-03
274 273 T-273 373624.334 8499665.342 24.600 0.790 1.580 16.100 0.300 81.889 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.273E-03
273 272 T-272 373624.334 8499665.642 24.601 0.790 2.370 16.100 0.300 81.589 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.273E-03
4 3 T-3 373624.334 8499746.341 24.943 0.790 214.880 16.100 0.300 0.889 2.932E-01 0.017 4911.955 TURB.TURB. 0.038 3.077E-03 4.381E-04 -1.273E-03
3 2 T-2 373624.334 8499746.641 24.945 0.790 215.670 16.100 0.300 0.589 2.943E-01 0.017 4930.013 TURB.TURB. 0.038 3.096E-03 4.414E-04 -1.273E-03
2 1 T-1 373624.334 8499746.941 24.946 0.790 216.460 16.100 0.300 0.289 2.953E-01 0.017 4948.072 TURB.TURB. 0.038 3.116E-03 4.446E-04 -1.273E-03
1 L30 T-0 216.460 16.000 0.700 2.991E-01 0.039 4978.997 TURB.TURB. 0.038 7.487E-03 4.558E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 3.215E-01 4.129E-02 -3.488E-01
COOR.
GOTERO
2.132E-01 -4.558E-03 -1.450E-01 28.762
8.185E-03 -4.558E-03 -3.500E-01 28.762  
 
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
30 373624.334 8499746.941 24.946
30 29 T-29 373624.034 8499746.914 24.943 82.489 0.060 0.060 44.40 0.301 0.301 3.897E-02 0.129 1800.536 LAMI. LAMI. 0.036 6.197E-05 1.867E-05 0.003
29 28 T-28 373622.534 8499746.782 24.929 82.586 0.060 0.121 44.40 1.506 1.807 7.799E-02 0.322 3603.189 CRIT. TURB. 0.041 2.877E-04 4.332E-04 0.014
28 27 T-27 373622.234 8499746.756 24.927 82.489 0.060 0.181 44.40 0.301 2.108 1.170E-01 0.043 5403.725 TURB. TURB. 0.037 5.749E-04 1.731E-04 0.002
27 26 T-26 373620.734 8499746.624 24.913 82.489 0.060 0.241 44.40 1.506 3.614 1.559E-01 0.161 7204.260 TURB. TURB. 0.034 9.430E-04 1.420E-03 0.014
26 25 T-25 373620.434 8499746.597 24.910 82.489 0.060 0.302 44.40 0.301 3.915 1.949E-01 0.026 9004.796 TURB. TURB. 0.032 1.387E-03 4.178E-04 0.003
25 24 T-24 373618.934 8499746.465 24.897 82.489 0.060 0.362 44.40 1.506 5.421 2.339E-01 0.107 10805.331 TURB. TURB. 0.030 1.903E-03 2.866E-03 0.013
24 23 T-23 373618.634 8499746.439 24.894 82.489 0.060 0.422 44.40 0.301 5.722 2.728E-01 0.018 12605.866 TURB. TURB. 0.029 2.489E-03 7.496E-04 0.003
23 22 T-22 373617.134 8499746.306 24.881 82.489 0.060 0.483 44.40 1.506 7.228 3.118E-01 0.080 14406.401 TURB. TURB. 0.028 3.142E-03 4.732E-03 0.013
22 21 T-21 373616.834 8499746.280 24.878 82.488 0.060 0.543 44.40 0.301 7.529 3.508E-01 0.014 16206.915 TURB. TURB. 0.027 3.861E-03 1.163E-03 0.003
21 20 T-20 373615.334 8499746.148 24.864 82.489 0.060 0.603 44.40 1.506 9.035 3.898E-01 0.064 18007.450 TURB. TURB. 0.027 4.644E-03 6.993E-03 0.014
20 19 T-19 373615.034 8499746.121 24.862 82.489 0.060 0.664 44.40 0.301 9.336 4.287E-01 0.012 19807.984 TURB. TURB. 0.026 5.490E-03 1.654E-03 0.002
19 18 T-18 373613.534 8499745.989 24.848 82.488 0.060 0.724 44.40 1.506 10.842 4.677E-01 0.054 21608.497 TURB. TURB. 0.025 6.397E-03 9.633E-03 0.014
18 17 T-17 373613.234 8499745.963 24.845 82.488 0.060 0.784 44.40 0.301 11.143 5.067E-01 0.010 23409.010 TURB. TURB. 0.025 7.365E-03 2.218E-03 0.003
17 16 T-16 373611.734 8499745.831 24.832 82.489 0.060 0.845 44.40 1.506 12.649 5.456E-01 0.046 25209.545 TURB. TURB. 0.025 8.392E-03 1.264E-02 0.013
16 15 T-15 373611.434 8499745.804 24.829 82.489 0.060 0.905 44.40 0.301 12.951 5.846E-01 0.009 27010.079 TURB. TURB. 0.024 9.478E-03 2.855E-03 0.003
15 14 T-14 373609.934 8499745.672 24.816 82.489 0.060 0.965 44.40 1.506 14.456 6.236E-01 0.040 28810.613 TURB. TURB. 0.024 1.062E-02 1.600E-02 0.013
14 13 T-13 373609.634 8499745.646 24.813 82.256 0.060 1.026 44.40 0.301 14.758 6.624E-01 0.008 30606.062 TURB. TURB. 0.023 1.182E-02 3.560E-03 0.003
13 12 T-12 373608.134 8499745.514 24.800 82.489 0.060 1.086 44.40 1.506 16.263 7.014E-01 0.036 32406.596 TURB. TURB. 0.023 1.308E-02 1.969E-02 0.013
12 11 T-11 373607.834 8499745.487 24.797 82.489 0.060 1.146 44.40 0.301 16.565 7.404E-01 0.007 34207.130 TURB. TURB. 0.023 1.439E-02 4.336E-03 0.003
11 10 T-10 373606.334 8499745.355 24.783 82.535 0.060 1.207 44.40 1.506 18.070 7.794E-01 0.032 36008.668 TURB. TURB. 0.023 1.576E-02 2.374E-02 0.014
10 9 T-9 373606.034 8499745.329 24.781 82.489 0.060 1.267 44.40 0.301 18.372 8.183E-01 0.006 37809.202 TURB. TURB. 0.022 1.719E-02 5.176E-03 0.002
9 8 T-8 373604.534 8499745.196 24.767 82.489 0.060 1.327 44.40 1.506 19.878 8.573E-01 0.029 39609.736 TURB. TURB. 0.022 1.867E-02 2.811E-02 0.014
8 7 T-7 373604.234 8499745.170 24.764 82.488 0.060 1.388 44.40 0.301 20.179 8.963E-01 0.006 41410.248 TURB. TURB. 0.022 2.020E-02 6.084E-03 0.003
7 6 T-6 373602.734 8499745.038 24.751 82.489 0.060 1.448 44.40 1.506 21.685 9.353E-01 0.027 43210.782 TURB. TURB. 0.022 2.179E-02 3.281E-02 0.013
6 5 T-5 373602.434 8499745.011 24.748 82.489 0.060 1.508 44.40 0.301 21.986 9.742E-01 0.005 45011.315 TURB. TURB. 0.022 2.343E-02 7.058E-03 0.003
5 4 T-4 373600.934 8499744.879 24.735 82.488 0.060 1.569 44.40 1.506 23.492 1.013E+00 0.025 46811.827 TURB. TURB. 0.021 2.512E-02 3.783E-02 0.013
4 3 T-3 373600.634 8499744.853 24.732 82.489 0.060 1.629 44.40 0.301 23.793 1.052E+00 0.005 48612.361 TURB. TURB. 0.021 2.687E-02 8.091E-03 0.003
3 2 T-2 373599.134 8499744.721 24.718 82.489 0.060 1.689 44.40 1.506 25.299 1.091E+00 0.023 50412.894 TURB. TURB. 0.021 2.867E-02 4.317E-02 0.014
2 1 T-1 373598.834 8499744.694 24.716 82.489 0.060 1.750 44.40 0.301 25.600 1.130E+00 0.004 52213.428 TURB. TURB. 0.021 3.052E-02 9.192E-03 0.002
1 V-28 T-0 373598.084 8499744.628 24.709 82.489 0.060 1.810 44.40 0.753 26.353 1.169E+00 0.011 54013.961 TURB. TURB. 0.021 3.242E-02 2.441E-02 0.007


























V-27 Pmáx 10.40 Pmín 9.64
7.517E-01 9.65 9.65 7.185E-03 9.64
P-V 27 10.4
5.215E-01 9.88 9.88 -8.148E-04 9.88
∆H 7.30% C.U 94.65%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.649E-01
V-28 Pmáx 10.40 Pmín 9.63
5.548E-01 9.85 9.85 2.132E-01 9.63
P-V 28 10.4
4.846E-01 9.92 9.92 8.185E-03 9.91
∆H 7.38% C.U 94.61%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.646E-01
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
100 373508.834 8499736.765 23.829
100 99 T-99 373509.134 8499736.792 23.832 82.488 0.060 0.060 44.40 0.301 0.301 3.897E-02 0.129 1800.522 LAMI. LAMI. 0.036 6.197E-05 1.867E-05 -0.003
99 98 T-98 373510.634 8499736.924 23.850 82.489 0.060 0.121 44.40 1.506 1.807 7.794E-02 0.322 3601.067 CRIT. TURB. 0.041 2.874E-04 4.327E-04 -0.018
98 97 T-97 373510.934 8499736.950 23.853 82.488 0.060 0.181 44.40 0.301 2.108 1.169E-01 0.043 5401.589 TURB. TURB. 0.037 5.745E-04 1.730E-04 -0.003
97 96 T-96 373512.434 8499737.082 23.871 82.488 0.060 0.241 44.40 1.506 3.614 1.559E-01 0.161 7202.112 TURB. TURB. 0.034 9.425E-04 1.419E-03 -0.018
96 95 T-95 373512.734 8499737.109 23.874 82.488 0.060 0.302 44.40 0.301 3.915 1.949E-01 0.026 9002.635 TURB. TURB. 0.032 1.386E-03 4.176E-04 -0.003
95 94 T-94 373514.234 8499737.241 23.892 82.488 0.060 0.362 44.40 1.506 5.421 2.338E-01 0.107 10803.158 TURB. TURB. 0.030 1.903E-03 2.865E-03 -0.018
94 93 T-93 373514.534 8499737.267 23.895 82.488 0.060 0.422 44.40 0.301 5.722 2.728E-01 0.018 12603.682 TURB. TURB. 0.029 2.488E-03 7.493E-04 -0.003
93 92 T-92 373516.034 8499737.400 23.913 82.488 0.060 0.483 44.40 1.506 7.228 3.118E-01 0.081 14404.205 TURB. TURB. 0.028 3.142E-03 4.731E-03 -0.018
92 91 T-91 373516.334 8499737.426 23.916 82.489 0.060 0.543 44.40 0.301 7.530 3.507E-01 0.014 16204.750 TURB. TURB. 0.027 3.860E-03 1.162E-03 -0.003
91 90 T-90 373517.834 8499737.558 23.934 82.488 0.060 0.603 44.40 1.506 9.035 3.897E-01 0.064 18005.274 TURB. TURB. 0.027 4.643E-03 6.992E-03 -0.018
90 89 T-89 373518.134 8499737.585 23.937 82.488 0.060 0.664 44.40 0.301 9.337 4.287E-01 0.012 19805.798 TURB. TURB. 0.026 5.489E-03 1.653E-03 -0.003
89 88 T-88 373519.634 8499737.717 23.955 82.489 0.060 0.724 44.40 1.506 10.843 4.677E-01 0.054 21606.344 TURB. TURB. 0.025 6.396E-03 9.632E-03 -0.018
88 87 T-87 373519.934 8499737.743 23.958 82.489 0.060 0.784 44.40 0.301 11.144 5.066E-01 0.010 23406.890 TURB. TURB. 0.025 7.364E-03 2.217E-03 -0.003
87 86 T-86 373521.434 8499737.875 23.976 82.488 0.060 0.845 44.40 1.506 12.650 5.456E-01 0.046 25207.414 TURB. TURB. 0.025 8.391E-03 1.264E-02 -0.018
86 85 T-85 373521.734 8499737.902 23.979 82.488 0.060 0.905 44.40 0.301 12.951 5.846E-01 0.009 27007.939 TURB. TURB. 0.024 9.477E-03 2.855E-03 -0.003
85 84 T-84 373523.234 8499738.034 23.996 82.489 0.060 0.965 44.40 1.506 14.457 6.235E-01 0.040 28808.486 TURB. TURB. 0.024 1.062E-02 1.599E-02 -0.017
84 83 T-83 373523.534 8499738.060 23.999 82.488 0.060 1.026 44.40 0.301 14.758 6.625E-01 0.008 30609.010 TURB. TURB. 0.023 1.182E-02 3.560E-03 -0.003
83 82 T-82 373525.034 8499738.193 24.005 82.488 0.060 1.086 44.40 1.506 16.264 7.015E-01 0.036 32409.536 TURB. TURB. 0.023 1.308E-02 1.970E-02 -0.006
82 81 T-81 373525.334 8499738.219 24.008 82.489 0.060 1.146 44.40 0.301 16.565 7.404E-01 0.007 34210.082 TURB. TURB. 0.023 1.440E-02 4.335E-03 -0.003
81 80 T-80 373526.834 8499738.351 24.025 82.488 0.060 1.207 44.40 1.506 18.071 7.794E-01 0.032 36010.607 TURB. TURB. 0.023 1.577E-02 2.374E-02 -0.017
80 79 T-79 373527.134 8499738.378 24.028 82.488 0.060 1.267 44.40 0.301 18.372 8.184E-01 0.006 37811.132 TURB. TURB. 0.022 1.719E-02 5.178E-03 -0.003
79 78 T-78 373528.634 8499738.510 24.045 82.489 0.060 1.327 44.40 1.506 19.878 8.574E-01 0.029 39611.679 TURB. TURB. 0.022 1.867E-02 2.811E-02 -0.017
78 77 T-77 373528.934 8499738.536 24.048 82.489 0.060 1.388 44.40 0.301 20.179 8.963E-01 0.006 41412.226 TURB. TURB. 0.022 2.020E-02 6.084E-03 -0.003
77 76 T-76 373530.434 8499738.668 24.065 82.488 0.060 1.448 44.40 1.506 21.685 9.353E-01 0.027 43212.751 TURB. TURB. 0.022 2.179E-02 3.281E-02 -0.017
76 75 T-75 373530.734 8499738.695 24.068 82.488 0.060 1.508 44.40 0.301 21.986 9.743E-01 0.005 45013.277 TURB. TURB. 0.022 2.343E-02 7.058E-03 -0.003
75 74 T-74 373532.234 8499738.827 24.085 82.489 0.060 1.569 44.40 1.506 23.492 1.013E+00 0.025 46813.824 TURB. TURB. 0.021 2.513E-02 3.784E-02 -0.017
74 73 T-73 373532.534 8499738.853 24.088 82.488 0.060 1.629 44.40 0.301 23.793 1.052E+00 0.005 48614.350 TURB. TURB. 0.021 2.687E-02 8.092E-03 -0.003
73 72 T-72 373534.034 8499738.985 24.105 82.488 0.060 1.689 44.40 1.506 25.299 1.091E+00 0.023 50414.876 TURB. TURB. 0.021 2.867E-02 4.317E-02 -0.017
72 71 T-71 373534.334 8499739.012 24.108 82.488 0.060 1.750 44.40 0.301 25.600 1.130E+00 0.004 52215.403 TURB. TURB. 0.021 3.052E-02 9.193E-03 -0.003
71 70 T-70 373535.834 8499739.144 24.125 82.488 0.060 1.810 44.40 1.506 27.106 1.169E+00 0.021 54015.929 TURB. TURB. 0.021 3.242E-02 4.882E-02 -0.017
70 69 T-69 373536.134 8499739.170 24.128 82.488 0.060 1.871 44.40 0.301 27.407 1.208E+00 0.004 55816.456 TURB. TURB. 0.021 3.437E-02 1.035E-02 -0.003
69 68 T-68 373537.634 8499739.303 24.145 82.488 0.060 1.931 44.40 1.506 28.913 1.247E+00 0.020 57616.982 TURB. TURB. 0.020 3.638E-02 5.478E-02 -0.017
68 67 T-67 373537.934 8499739.329 24.148 82.489 0.060 1.991 44.40 0.301 29.215 1.286E+00 0.004 59417.531 TURB. TURB. 0.020 3.843E-02 1.157E-02 -0.003
67 66 T-66 373539.434 8499739.461 24.165 82.488 0.060 2.052 44.40 1.506 30.720 1.325E+00 0.019 61218.058 TURB. TURB. 0.020 4.054E-02 6.105E-02 -0.017
66 65 T-65 373539.734 8499739.488 24.168 82.488 0.060 2.112 59.80 0.301 31.022 7.519E-01 0.007 46789.719 TURB. TURB. 0.021 1.026E-02 3.091E-03 -0.003
65 64 T-64 373541.234 8499739.620 24.185 82.489 0.060 2.172 59.80 1.506 32.528 7.734E-01 0.032 48126.582 TURB. TURB. 0.021 1.079E-02 1.624E-02 -0.017
64 63 T-63 373541.534 8499739.646 24.188 82.488 0.060 2.233 59.80 0.301 32.829 7.949E-01 0.006 49463.428 TURB. TURB. 0.021 1.133E-02 3.411E-03 -0.003
63 62 T-62 373543.034 8499739.778 24.202 82.488 0.060 2.293 59.80 1.506 34.335 8.164E-01 0.031 50800.275 TURB. TURB. 0.021 1.188E-02 1.789E-02 -0.014
62 61 T-61 373543.334 8499739.805 24.205 82.488 0.060 2.353 59.80 0.301 34.636 8.379E-01 0.006 52137.122 TURB. TURB. 0.021 1.244E-02 3.747E-03 -0.003
61 60 T-60 373544.834 8499739.937 24.219 82.488 0.060 2.414 59.80 1.506 36.142 8.593E-01 0.029 53473.969 TURB. TURB. 0.021 1.301E-02 1.960E-02 -0.014
60 59 T-59 373545.134 8499739.963 24.222 82.488 0.060 2.474 59.80 0.301 36.443 8.808E-01 0.006 54810.816 TURB. TURB. 0.021 1.360E-02 4.095E-03 -0.003
59 58 T-58 373546.634 8499740.095 24.237 82.488 0.060 2.534 59.80 1.506 37.949 9.023E-01 0.028 56147.663 TURB. TURB. 0.020 1.420E-02 2.138E-02 -0.015
58 57 T-57 373546.934 8499740.122 24.239 82.488 0.060 2.595 59.80 0.301 38.250 9.238E-01 0.005 57484.510 TURB. TURB. 0.020 1.480E-02 4.459E-03 -0.002
57 56 T-56 373548.434 8499740.254 24.254 82.488 0.060 2.655 59.80 1.506 39.756 9.453E-01 0.027 58821.357 TURB. TURB. 0.020 1.542E-02 2.323E-02 -0.015
56 55 T-55 373548.734 8499740.280 24.257 82.488 0.060 2.715 59.80 0.301 40.057 9.668E-01 0.005 60158.204 TURB. TURB. 0.020 1.606E-02 4.835E-03 -0.003
55 54 T-54 373550.234 8499740.413 24.271 82.488 0.060 2.776 59.80 1.506 41.563 9.882E-01 0.025 61495.052 TURB. TURB. 0.020 1.670E-02 2.515E-02 -0.014
54 53 T-53 373550.534 8499740.439 24.274 82.489 0.060 2.836 59.80 0.301 41.864 1.010E+00 0.005 62831.915 TURB. TURB. 0.020 1.735E-02 5.225E-03 -0.003
53 52 T-52 373552.034 8499740.571 24.288 82.488 0.060 2.896 59.80 1.506 43.370 1.031E+00 0.024 64168.763 TURB. TURB. 0.020 1.802E-02 2.713E-02 -0.014
52 51 T-51 373552.334 8499740.598 24.291 82.488 0.060 2.957 59.80 0.301 43.671 1.053E+00 0.005 65505.610 TURB. TURB. 0.020 1.869E-02 5.631E-03 -0.003
51 50 T-50 373553.834 8499740.730 24.305 82.563 0.060 3.017 59.80 1.506 45.177 1.074E+00 0.023 66843.674 TURB. TURB. 0.020 1.938E-02 2.918E-02 -0.014
50 49 T-49 373554.134 8499740.756 24.308 82.488 0.060 3.077 59.80 0.301 45.478 1.096E+00 0.005 68180.521 TURB. TURB. 0.020 2.008E-02 6.046E-03 -0.003
49 48 T-48 373555.634 8499740.888 24.322 82.488 0.060 3.138 59.80 1.506 46.984 1.117E+00 0.022 69517.369 TURB. TURB. 0.020 2.079E-02 3.130E-02 -0.014
48 47 T-47 373555.934 8499740.915 24.325 82.488 0.060 3.198 59.80 0.301 47.285 1.139E+00 0.004 70854.217 TURB. TURB. 0.019 2.151E-02 6.479E-03 -0.003
47 46 T-46 373557.434 8499741.047 24.339 82.488 0.060 3.258 59.80 1.506 48.791 1.160E+00 0.022 72191.065 TURB. TURB. 0.019 2.224E-02 3.349E-02 -0.014
46 45 T-45 373557.734 8499741.073 24.342 82.488 0.060 3.319 59.80 0.301 49.092 1.182E+00 0.004 73527.913 TURB. TURB. 0.019 2.298E-02 6.921E-03 -0.003
45 44 T-44 373559.234 8499741.206 24.356 82.488 0.060 3.379 59.80 1.506 50.598 1.203E+00 0.021 74864.761 TURB. TURB. 0.019 2.374E-02 3.574E-02 -0.014
44 43 T-43 373559.534 8499741.232 24.359 82.489 0.060 3.439 59.80 0.301 50.899 1.225E+00 0.004 76201.625 TURB. TURB. 0.019 2.450E-02 7.378E-03 -0.003
43 42 T-42 373561.034 8499741.364 24.373 82.488 0.060 3.500 59.80 1.506 52.405 1.246E+00 0.020 77538.474 TURB. TURB. 0.019 2.527E-02 3.806E-02 -0.014
42 41 T-41 373561.334 8499741.391 24.376 82.488 0.060 3.560 59.80 0.301 52.706 1.268E+00 0.004 78875.322 TURB. TURB. 0.019 2.606E-02 7.850E-03 -0.003
41 40 T-40 373562.834 8499741.523 24.390 82.538 0.060 3.620 59.80 1.506 54.212 1.289E+00 0.019 80212.981 TURB. TURB. 0.019 2.686E-02 4.044E-02 -0.014
40 39 T-39 373563.134 8499741.549 24.393 82.488 0.060 3.681 59.80 0.301 54.513 1.311E+00 0.004 81549.829 TURB. TURB. 0.019 2.767E-02 8.331E-03 -0.003
39 38 T-38 373564.634 8499741.681 24.406 82.488 0.060 3.741 59.80 1.506 56.019 1.332E+00 0.019 82886.677 TURB. TURB. 0.019 2.848E-02 4.289E-02 -0.013
38 37 T-37 373564.934 8499741.708 24.409 82.488 0.060 3.801 71.20 0.301 56.320 9.548E-01 0.005 70738.299 TURB. TURB. 0.019 1.269E-02 3.824E-03 -0.003
37 36 T-36 373566.434 8499741.840 24.422 82.488 0.060 3.862 71.20 1.506 57.826 9.699E-01 0.026 71861.101 TURB. TURB. 0.019 1.306E-02 1.966E-02 -0.013
36 35 T-35 373566.734 8499741.866 24.425 82.488 0.060 3.922 71.20 0.301 58.127 9.851E-01 0.005 72983.904 TURB. TURB. 0.019 1.342E-02 4.042E-03 -0.003
35 34 T-34 373568.234 8499741.998 24.439 82.522 0.060 3.982 71.20 1.506 59.633 1.000E+00 0.025 74107.169 TURB. TURB. 0.019 1.380E-02 2.077E-02 -0.014
34 33 T-33 373568.534 8499742.025 24.442 82.489 0.060 4.043 71.20 0.301 59.934 1.015E+00 0.005 75229.972 TURB. TURB. 0.019 1.417E-02 4.269E-03 -0.003
33 32 T-32 373570.034 8499742.157 24.455 82.489 0.060 4.103 71.20 1.506 61.440 1.031E+00 0.024 76352.775 TURB. TURB. 0.019 1.455E-02 2.191E-02 -0.013
32 31 T-31 373570.334 8499742.183 24.458 82.514 0.060 4.164 71.20 0.301 61.741 1.046E+00 0.005 77475.918 TURB. TURB. 0.019 1.494E-02 4.499E-03 -0.003
31 30 T-30 373571.834 8499742.316 24.472 82.512 0.060 4.224 71.20 1.506 63.247 1.061E+00 0.024 78599.034 TURB. TURB. 0.019 1.533E-02 2.308E-02 -0.014
30 29 T-29 373572.134 8499742.342 24.474 82.489 0.060 4.284 71.20 0.301 63.549 1.076E+00 0.005 79721.837 TURB. TURB. 0.019 1.572E-02 4.735E-03 -0.002
29 28 T-28 373573.634 8499742.474 24.488 82.489 0.060 4.345 71.20 1.506 65.054 1.091E+00 0.023 80844.640 TURB. TURB. 0.019 1.612E-02 2.428E-02 -0.014
28 27 T-27 373573.934 8499742.501 24.491 82.489 0.060 4.405 71.20 0.301 65.356 1.106E+00 0.005 81967.443 TURB. TURB. 0.019 1.652E-02 4.978E-03 -0.003
27 26 T-26 373575.434 8499742.633 24.504 82.489 0.060 4.465 71.20 1.506 66.862 1.121E+00 0.022 83090.246 TURB. TURB. 0.019 1.693E-02 2.550E-02 -0.013
26 25 T-25 373575.734 8499742.659 24.507 82.489 0.060 4.526 71.20 0.301 67.163 1.137E+00 0.004 84213.050 TURB. TURB. 0.019 1.734E-02 5.223E-03 -0.003
25 24 T-24 373577.234 8499742.791 24.521 82.489 0.060 4.586 71.20 1.506 68.669 1.152E+00 0.022 85335.853 TURB. TURB. 0.019 1.776E-02 2.675E-02 -0.014
24 23 T-23 373577.534 8499742.818 24.523 82.489 0.060 4.646 71.20 0.301 68.970 1.167E+00 0.004 86458.656 TURB. TURB. 0.019 1.818E-02 5.477E-03 -0.002
23 22 T-22 373579.034 8499742.950 24.537 82.500 0.060 4.707 71.20 1.506 70.476 1.182E+00 0.021 87581.609 TURB. TURB. 0.019 1.861E-02 2.802E-02 -0.014
22 21 T-21 373579.334 8499742.976 24.539 82.489 0.060 4.767 71.20 0.301 70.777 1.197E+00 0.004 88704.413 TURB. TURB. 0.019 1.904E-02 5.733E-03 -0.002
21 20 T-20 373580.834 8499743.108 24.553 82.489 0.060 4.827 71.20 1.506 72.283 1.212E+00 0.021 89827.216 TURB. TURB. 0.019 1.947E-02 2.932E-02 -0.014
20 19 T-19 373581.134 8499743.135 24.556 82.489 0.060 4.888 71.20 0.301 72.584 1.228E+00 0.004 90950.020 TURB. TURB. 0.018 1.991E-02 5.998E-03 -0.003
19 18 T-18 373582.634 8499743.267 24.569 82.489 0.060 4.948 71.20 1.506 74.090 1.243E+00 0.020 92072.823 TURB. TURB. 0.018 2.035E-02 3.065E-02 -0.013
18 17 T-17 373582.934 8499743.293 24.572 82.489 0.060 5.008 71.20 0.301 74.391 1.258E+00 0.004 93195.627 TURB. TURB. 0.018 2.080E-02 6.264E-03 -0.003
17 16 T-16 373584.434 8499743.426 24.585 82.489 0.060 5.069 71.20 1.506 75.897 1.273E+00 0.020 94318.430 TURB. TURB. 0.018 2.125E-02 3.201E-02 -0.013
16 15 T-15 373584.734 8499743.452 24.588 82.489 0.060 5.129 71.20 0.301 76.198 1.288E+00 0.004 95441.234 TURB. TURB. 0.018 2.171E-02 6.538E-03 -0.003
15 14 T-14 373586.234 8499743.584 24.601 82.489 0.060 5.189 71.20 1.506 77.704 1.303E+00 0.019 96564.038 TURB. TURB. 0.018 2.217E-02 3.339E-02 -0.013
14 13 T-13 373586.534 8499743.611 24.604 82.489 0.060 5.250 71.20 0.301 78.005 1.318E+00 0.004 97686.841 TURB. TURB. 0.018 2.264E-02 6.819E-03 -0.003
13 12 T-12 373588.034 8499743.743 24.617 82.489 0.060 5.310 71.20 1.506 79.511 1.334E+00 0.019 98809.645 TURB. TURB. 0.018 2.311E-02 3.479E-02 -0.013
12 11 T-11 373588.334 8499743.769 24.620 82.489 0.060 5.370 71.20 0.301 79.812 1.349E+00 0.004 99932.449 TURB. TURB. 0.018 2.358E-02 7.101E-03 -0.003
11 10 T-10 373589.834 8499743.901 24.634 82.489 0.060 5.431 85.60 1.506 81.318 9.437E-01 0.027 84055.304 TURB. TURB. 0.019 9.939E-03 1.497E-02 -0.014
10 9 T-9 373590.134 8499743.928 24.637 82.489 0.060 5.491 85.60 0.301 81.619 9.541E-01 0.005 84989.225 TURB. TURB. 0.019 1.014E-02 3.054E-03 -0.003
9 8 T-8 373591.634 8499744.060 24.650 82.489 0.060 5.551 85.60 1.506 83.125 9.646E-01 0.026 85923.146 TURB. TURB. 0.019 1.034E-02 1.557E-02 -0.013
8 7 T-7 373591.934 8499744.086 24.653 82.489 0.060 5.612 85.60 0.301 83.426 9.751E-01 0.005 86857.067 TURB. TURB. 0.019 1.054E-02 3.174E-03 -0.003
7 6 T-6 373593.434 8499744.219 24.667 82.489 0.060 5.672 85.60 1.506 84.932 9.856E-01 0.025 87790.988 TURB. TURB. 0.019 1.074E-02 1.618E-02 -0.014
6 5 T-5 373593.734 8499744.245 24.669 82.489 0.060 5.732 85.60 0.301 85.233 9.961E-01 0.005 88724.909 TURB. TURB. 0.019 1.095E-02 3.297E-03 -0.002
5 4 T-4 373595.234 8499744.377 24.683 82.489 0.060 5.793 85.60 1.506 86.739 1.007E+00 0.025 89658.831 TURB. TURB. 0.018 1.116E-02 1.680E-02 -0.014
4 3 T-3 373595.534 8499744.404 24.686 82.489 0.060 5.853 85.60 0.301 87.040 1.017E+00 0.005 90592.752 TURB. TURB. 0.018 1.137E-02 3.424E-03 -0.003
3 2 T-2 373597.034 8499744.536 24.699 82.489 0.060 5.913 85.60 1.506 88.546 1.028E+00 0.024 91526.673 TURB. TURB. 0.018 1.158E-02 1.743E-02 -0.013
2 1 T-1 373597.334 8499744.562 24.702 82.489 0.060 5.974 85.60 0.301 88.847 1.038E+00 0.005 92460.595 TURB. TURB. 0.018 1.179E-02 3.551E-03 -0.003
1 V-28 T-0 373598.084 8499744.628 24.709 82.489 0.060 6.034 85.60 0.753 89.600 1.049E+00 0.012 93394.516 TURB. TURB. 0.018 1.200E-02 9.039E-03 -0.007



































Sub. Unidad de Riego # 29 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
275 373393.634 8499644.417 22.804 82.490
275 274 T-274 373393.634 8499644.717 22.803 0.790 0.790 16.100 0.300 82.190 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.149E-03
274 273 T-273 373393.634 8499645.017 22.802 0.790 1.580 16.100 0.300 81.890 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.149E-03
3 2 T-2 373393.634 8499726.316 22.490 0.790 215.670 16.100 0.300 0.590 2.943E-01 0.017 4930.013 TURB.TURB. 0.038 3.096E-03 4.414E-04 1.149E-03
2 1 T-1 373393.634 8499726.616 22.489 0.790 216.460 16.100 0.300 0.290 2.953E-01 0.017 4948.072 TURB.TURB. 0.038 3.116E-03 4.446E-04 1.149E-03
1 L100 T-0 216.460 16.000 0.700 2.991E-01 0.039 4978.997 TURB.TURB. 0.038 7.487E-03 4.558E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
100 373393.634 8499726.616 22.489
100 99 T-99 373393.934 8499726.643 22.493 82.490 0.060 0.060 44.40 0.301 0.301 3.897E-02 0.129 1800.555 LAMI. LAMI. 0.036 6.197E-05 1.867E-05 -0.004
99 98 T-98 373395.434 8499726.775 22.513 82.490 0.060 0.121 44.40 1.506 1.807 7.794E-02 0.322 3601.109 CRIT. TURB. 0.041 2.874E-04 4.328E-04 -0.020
98 97 T-97 373395.734 8499726.801 22.517 82.490 0.060 0.181 44.40 0.301 2.108 1.169E-01 0.043 5401.663 TURB. TURB. 0.037 5.745E-04 1.730E-04 -0.004
97 96 T-96 373397.234 8499726.933 22.537 82.490 0.060 0.241 44.40 1.506 3.614 1.559E-01 0.161 7202.217 TURB. TURB. 0.034 9.425E-04 1.419E-03 -0.020
96 95 T-95 373397.534 8499726.960 22.541 82.490 0.060 0.302 44.40 0.301 3.915 1.949E-01 0.026 9002.771 TURB. TURB. 0.032 1.386E-03 4.177E-04 -0.004
95 94 T-94 373399.034 8499727.092 22.560 82.490 0.060 0.362 44.40 1.506 5.421 2.338E-01 0.107 10803.324 TURB. TURB. 0.030 1.903E-03 2.865E-03 -0.019
94 93 T-93 373399.334 8499727.118 22.564 82.490 0.060 0.422 44.40 0.301 5.723 2.728E-01 0.018 12603.877 TURB. TURB. 0.029 2.488E-03 7.494E-04 -0.004
93 92 T-92 373400.834 8499727.251 22.584 82.490 0.060 0.483 44.40 1.506 7.229 3.118E-01 0.081 14404.430 TURB. TURB. 0.028 3.142E-03 4.731E-03 -0.020
92 91 T-91 373401.134 8499727.277 22.588 82.489 0.060 0.543 44.40 0.301 7.530 3.507E-01 0.014 16204.982 TURB. TURB. 0.027 3.860E-03 1.163E-03 -0.004
91 90 T-90 373402.634 8499727.409 22.607 82.489 0.060 0.603 44.40 1.506 9.036 3.897E-01 0.064 18005.534 TURB. TURB. 0.027 4.643E-03 6.992E-03 -0.019
90 89 T-89 373402.934 8499727.436 22.611 82.489 0.060 0.664 44.40 0.301 9.337 4.287E-01 0.012 19806.086 TURB. TURB. 0.026 5.489E-03 1.653E-03 -0.004
89 88 T-88 373404.434 8499727.568 22.631 82.489 0.060 0.724 44.40 1.506 10.843 4.677E-01 0.054 21606.637 TURB. TURB. 0.025 6.396E-03 9.632E-03 -0.020
88 87 T-87 373404.734 8499727.594 22.635 82.489 0.060 0.784 44.40 0.301 11.144 5.066E-01 0.010 23407.188 TURB. TURB. 0.025 7.364E-03 2.218E-03 -0.004
87 86 T-86 373406.234 8499727.726 22.655 82.489 0.060 0.845 44.40 1.506 12.650 5.456E-01 0.046 25207.738 TURB. TURB. 0.025 8.391E-03 1.264E-02 -0.020
86 85 T-85 373406.534 8499727.753 22.659 82.489 0.060 0.905 44.40 0.301 12.951 5.846E-01 0.009 27008.288 TURB. TURB. 0.024 9.477E-03 2.855E-03 -0.004
85 84 T-84 373408.034 8499727.885 22.678 82.489 0.060 0.965 44.40 1.506 14.457 6.235E-01 0.040 28808.838 TURB. TURB. 0.024 1.062E-02 1.600E-02 -0.019
84 83 T-83 373408.334 8499727.911 22.682 82.489 0.060 1.026 44.40 0.301 14.758 6.625E-01 0.008 30609.387 TURB. TURB. 0.023 1.182E-02 3.561E-03 -0.004
83 82 T-82 373409.834 8499728.044 22.702 82.489 0.060 1.086 44.40 1.506 16.264 7.015E-01 0.036 32409.936 TURB. TURB. 0.023 1.308E-02 1.970E-02 -0.020
82 81 T-81 373410.134 8499728.070 22.706 82.489 0.060 1.146 44.40 0.301 16.565 7.405E-01 0.007 34210.485 TURB. TURB. 0.023 1.440E-02 4.335E-03 -0.004
81 80 T-80 373411.634 8499728.202 22.726 82.489 0.060 1.207 44.40 1.506 18.071 7.794E-01 0.032 36011.033 TURB. TURB. 0.023 1.577E-02 2.374E-02 -0.020
80 79 T-79 373411.934 8499728.229 22.730 82.489 0.060 1.267 44.40 0.301 18.373 8.184E-01 0.006 37811.581 TURB. TURB. 0.022 1.719E-02 5.179E-03 -0.004
79 78 T-78 373413.434 8499728.361 22.750 82.489 0.060 1.327 44.40 1.506 19.878 8.574E-01 0.029 39612.129 TURB. TURB. 0.022 1.867E-02 2.812E-02 -0.020
78 77 T-77 373413.734 8499728.387 22.754 82.489 0.060 1.388 44.40 0.301 20.180 8.963E-01 0.006 41412.676 TURB. TURB. 0.022 2.020E-02 6.084E-03 -0.004
77 76 T-76 373415.234 8499728.519 22.774 82.489 0.060 1.448 44.40 1.506 21.686 9.353E-01 0.027 43213.223 TURB. TURB. 0.022 2.179E-02 3.282E-02 -0.020
76 75 T-75 373415.534 8499728.546 22.777 82.489 0.060 1.508 44.40 0.301 21.987 9.743E-01 0.005 45013.769 TURB. TURB. 0.022 2.343E-02 7.058E-03 -0.003
75 74 T-74 373417.034 8499728.678 22.797 82.489 0.060 1.569 44.40 1.506 23.493 1.013E+00 0.025 46814.316 TURB. TURB. 0.021 2.513E-02 3.784E-02 -0.020
74 73 T-73 373417.334 8499728.704 22.801 82.489 0.060 1.629 44.40 0.301 23.794 1.052E+00 0.005 48614.862 TURB. TURB. 0.021 2.687E-02 8.092E-03 -0.004
73 72 T-72 373418.834 8499728.836 22.819 82.489 0.060 1.690 44.40 1.506 25.300 1.091E+00 0.023 50415.408 TURB. TURB. 0.021 2.867E-02 4.317E-02 -0.018
72 71 T-71 373419.134 8499728.863 22.822 82.489 0.060 1.750 44.40 0.301 25.601 1.130E+00 0.004 52215.953 TURB. TURB. 0.021 3.052E-02 9.193E-03 -0.003
71 70 T-70 373420.634 8499728.995 22.841 82.489 0.060 1.810 44.40 1.506 27.107 1.169E+00 0.021 54016.499 TURB. TURB. 0.021 3.242E-02 4.882E-02 -0.019
70 69 T-69 373420.934 8499729.021 22.844 82.489 0.060 1.871 44.40 0.301 27.408 1.208E+00 0.004 55817.044 TURB. TURB. 0.021 3.437E-02 1.035E-02 -0.003
69 68 T-68 373422.434 8499729.154 22.862 82.488 0.060 1.931 44.40 1.506 28.914 1.247E+00 0.020 57617.568 TURB. TURB. 0.020 3.638E-02 5.479E-02 -0.018
68 67 T-67 373422.734 8499729.180 22.866 82.489 0.060 1.991 44.40 0.301 29.215 1.286E+00 0.004 59418.113 TURB. TURB. 0.020 3.843E-02 1.157E-02 -0.004
67 66 T-66 373424.234 8499729.312 22.884 82.489 0.060 2.052 44.40 1.506 30.721 1.325E+00 0.019 61218.657 TURB. TURB. 0.020 4.054E-02 6.105E-02 -0.018
66 65 T-65 373424.534 8499729.339 22.887 82.489 0.060 2.112 59.80 0.301 31.022 7.519E-01 0.007 46790.177 TURB. TURB. 0.021 1.026E-02 3.091E-03 -0.003
65 64 T-64 373426.034 8499729.471 22.905 82.489 0.060 2.172 59.80 1.506 32.528 7.734E-01 0.032 48127.036 TURB. TURB. 0.021 1.079E-02 1.624E-02 -0.018
64 63 T-63 373426.334 8499729.497 22.909 82.489 0.060 2.233 59.80 0.301 32.829 7.949E-01 0.006 49463.895 TURB. TURB. 0.021 1.133E-02 3.411E-03 -0.004
63 62 T-62 373427.834 8499729.629 22.927 82.489 0.060 2.293 59.80 1.506 34.335 8.164E-01 0.031 50800.754 TURB. TURB. 0.021 1.188E-02 1.789E-02 -0.018
62 61 T-61 373428.134 8499729.656 22.931 82.489 0.060 2.353 59.80 0.301 34.637 8.379E-01 0.006 52137.613 TURB. TURB. 0.021 1.244E-02 3.747E-03 -0.004
61 60 T-60 373429.634 8499729.788 22.949 82.489 0.060 2.414 59.80 1.506 36.142 8.593E-01 0.029 53474.471 TURB. TURB. 0.021 1.301E-02 1.960E-02 -0.018
60 59 T-59 373429.934 8499729.814 22.952 82.489 0.060 2.474 59.80 0.301 36.444 8.808E-01 0.006 54811.330 TURB. TURB. 0.021 1.360E-02 4.095E-03 -0.003
59 58 T-58 373431.434 8499729.946 22.970 82.489 0.060 2.534 59.80 1.506 37.949 9.023E-01 0.028 56148.188 TURB. TURB. 0.020 1.420E-02 2.138E-02 -0.018
58 57 T-57 373431.734 8499729.973 22.974 82.488 0.060 2.595 59.80 0.301 38.251 9.238E-01 0.005 57485.030 TURB. TURB. 0.020 1.480E-02 4.460E-03 -0.004
57 56 T-56 373433.234 8499730.105 22.992 82.489 0.060 2.655 59.80 1.506 39.757 9.453E-01 0.027 58821.889 TURB. TURB. 0.020 1.542E-02 2.323E-02 -0.018
56 55 T-55 373433.534 8499730.131 22.995 82.489 0.060 2.715 59.80 0.301 40.058 9.668E-01 0.005 60158.747 TURB. TURB. 0.020 1.606E-02 4.835E-03 -0.003
55 54 T-54 373435.034 8499730.264 23.007 82.488 0.060 2.776 59.80 1.506 41.564 9.882E-01 0.025 61495.589 TURB. TURB. 0.020 1.670E-02 2.515E-02 -0.012
54 53 T-53 373435.334 8499730.290 23.011 82.489 0.060 2.836 59.80 0.301 41.865 1.010E+00 0.005 62832.447 TURB. TURB. 0.020 1.735E-02 5.225E-03 -0.004
53 52 T-52 373436.834 8499730.422 23.029 82.489 0.060 2.896 59.80 1.506 43.371 1.031E+00 0.024 64169.305 TURB. TURB. 0.020 1.802E-02 2.713E-02 -0.018
52 51 T-51 373437.134 8499730.449 23.032 82.489 0.060 2.957 59.80 0.301 43.672 1.053E+00 0.005 65506.163 TURB. TURB. 0.020 1.869E-02 5.631E-03 -0.003
51 50 T-50 373438.634 8499730.581 23.050 82.489 0.060 3.017 59.80 1.506 45.178 1.074E+00 0.023 66843.021 TURB. TURB. 0.020 1.938E-02 2.918E-02 -0.018
50 49 T-49 373438.934 8499730.607 23.054 82.489 0.060 3.077 59.80 0.301 45.479 1.096E+00 0.005 68179.878 TURB. TURB. 0.020 2.008E-02 6.047E-03 -0.004
49 48 T-48 373440.434 8499730.739 23.072 82.489 0.060 3.138 59.80 1.506 46.985 1.117E+00 0.022 69516.736 TURB. TURB. 0.020 2.079E-02 3.130E-02 -0.018
48 47 T-47 373440.734 8499730.766 23.076 82.488 0.060 3.198 59.80 0.301 47.286 1.139E+00 0.004 70853.578 TURB. TURB. 0.019 2.151E-02 6.479E-03 -0.004
47 46 T-46 373442.234 8499730.898 23.094 82.489 0.060 3.258 59.80 1.506 48.792 1.160E+00 0.022 72190.435 TURB. TURB. 0.019 2.224E-02 3.349E-02 -0.018
46 45 T-45 373442.534 8499730.924 23.097 82.489 0.060 3.319 59.80 0.301 49.093 1.182E+00 0.004 73527.293 TURB. TURB. 0.019 2.298E-02 6.921E-03 -0.003
45 44 T-44 373444.034 8499731.057 23.115 82.488 0.060 3.379 59.80 1.506 50.599 1.203E+00 0.021 74864.134 TURB. TURB. 0.019 2.374E-02 3.574E-02 -0.018
44 43 T-43 373444.334 8499731.083 23.119 82.489 0.060 3.439 59.80 0.301 50.900 1.225E+00 0.004 76200.991 TURB. TURB. 0.019 2.450E-02 7.378E-03 -0.004
43 42 T-42 373445.834 8499731.215 23.137 82.489 0.060 3.500 59.80 1.506 52.406 1.246E+00 0.020 77537.849 TURB. TURB. 0.019 2.527E-02 3.806E-02 -0.018
42 41 T-41 373446.134 8499731.242 23.140 82.513 0.060 3.560 59.80 0.301 52.707 1.268E+00 0.004 78875.095 TURB. TURB. 0.019 2.606E-02 7.850E-03 -0.003
41 40 T-40 373447.634 8499731.374 23.158 82.489 0.060 3.620 59.80 1.506 54.213 1.289E+00 0.019 80211.952 TURB. TURB. 0.019 2.686E-02 4.044E-02 -0.018
40 39 T-39 373447.934 8499731.400 23.162 82.489 0.060 3.681 59.80 0.301 54.515 1.311E+00 0.004 81548.809 TURB. TURB. 0.019 2.766E-02 8.331E-03 -0.004
39 38 T-38 373449.434 8499731.532 23.180 82.489 0.060 3.741 59.80 1.506 56.020 1.332E+00 0.019 82885.667 TURB. TURB. 0.019 2.848E-02 4.289E-02 -0.018
38 37 T-37 373449.734 8499731.559 23.183 82.488 0.060 3.801 71.20 0.301 56.322 9.548E-01 0.005 70737.443 TURB. TURB. 0.019 1.269E-02 3.824E-03 -0.003
37 36 T-36 373451.234 8499731.691 23.200 82.489 0.060 3.862 71.20 1.506 57.828 9.699E-01 0.026 71860.253 TURB. TURB. 0.019 1.306E-02 1.966E-02 -0.017
36 35 T-35 373451.534 8499731.717 23.200 82.489 0.060 3.922 71.20 0.301 58.129 9.851E-01 0.005 72983.063 TURB. TURB. 0.019 1.342E-02 4.042E-03 0.000
35 34 T-34 373453.034 8499731.849 23.209 82.488 0.060 3.982 71.20 1.506 59.635 1.000E+00 0.025 74105.859 TURB. TURB. 0.019 1.380E-02 2.077E-02 -0.009
34 33 T-33 373453.334 8499731.876 23.213 82.488 0.060 4.043 71.20 0.301 59.936 1.015E+00 0.005 75228.655 TURB. TURB. 0.019 1.417E-02 4.269E-03 -0.004
33 32 T-32 373454.834 8499732.008 23.231 82.489 0.060 4.103 71.20 1.506 61.442 1.031E+00 0.024 76351.465 TURB. TURB. 0.019 1.455E-02 2.191E-02 -0.018
32 31 T-31 373455.134 8499732.034 23.235 82.489 0.060 4.163 71.20 0.301 61.743 1.046E+00 0.005 77474.274 TURB. TURB. 0.019 1.494E-02 4.499E-03 -0.004
31 30 T-30 373456.634 8499732.167 23.254 82.488 0.060 4.224 71.20 1.506 63.249 1.061E+00 0.024 78597.070 TURB. TURB. 0.019 1.533E-02 2.308E-02 -0.019
30 29 T-29 373456.934 8499732.193 23.258 82.489 0.060 4.284 71.20 0.301 63.550 1.076E+00 0.005 79719.880 TURB. TURB. 0.019 1.572E-02 4.735E-03 -0.004
29 28 T-28 373458.434 8499732.325 23.276 82.489 0.060 4.344 71.20 1.506 65.056 1.091E+00 0.023 80842.690 TURB. TURB. 0.019 1.612E-02 2.428E-02 -0.018
28 27 T-27 373458.734 8499732.352 23.280 82.489 0.060 4.405 71.20 0.301 65.357 1.106E+00 0.005 81965.499 TURB. TURB. 0.019 1.652E-02 4.978E-03 -0.004
27 26 T-26 373460.234 8499732.484 23.299 82.489 0.060 4.465 71.20 1.506 66.863 1.121E+00 0.022 83088.309 TURB. TURB. 0.019 1.693E-02 2.550E-02 -0.019
26 25 T-25 373460.534 8499732.510 23.303 82.489 0.060 4.525 71.20 0.301 67.164 1.137E+00 0.004 84211.118 TURB. TURB. 0.019 1.734E-02 5.223E-03 -0.004
25 24 T-24 373462.034 8499732.642 23.321 82.489 0.060 4.586 71.20 1.506 68.670 1.152E+00 0.022 85333.928 TURB. TURB. 0.019 1.776E-02 2.675E-02 -0.018
24 23 T-23 373462.334 8499732.669 23.325 82.488 0.060 4.646 71.20 0.301 68.971 1.167E+00 0.004 86456.724 TURB. TURB. 0.019 1.818E-02 5.477E-03 -0.004
23 22 T-22 373463.834 8499732.801 23.344 82.489 0.060 4.706 71.20 1.506 70.477 1.182E+00 0.021 87579.533 TURB. TURB. 0.019 1.861E-02 2.802E-02 -0.019
22 21 T-21 373464.134 8499732.827 23.348 82.489 0.060 4.767 71.20 0.301 70.778 1.197E+00 0.004 88702.343 TURB. TURB. 0.019 1.904E-02 5.733E-03 -0.004
21 20 T-20 373465.634 8499732.959 23.366 82.488 0.060 4.827 71.20 1.506 72.284 1.212E+00 0.021 89825.139 TURB. TURB. 0.019 1.947E-02 2.932E-02 -0.018
20 19 T-19 373465.934 8499732.986 23.370 82.488 0.060 4.887 71.20 0.301 72.586 1.228E+00 0.004 90947.935 TURB. TURB. 0.018 1.991E-02 5.998E-03 -0.004
19 18 T-18 373467.434 8499733.118 23.389 82.489 0.060 4.948 71.20 1.506 74.091 1.243E+00 0.020 92070.745 TURB. TURB. 0.018 2.035E-02 3.065E-02 -0.019
18 17 T-17 373467.734 8499733.144 23.393 82.489 0.060 5.008 71.20 0.301 74.393 1.258E+00 0.004 93193.554 TURB. TURB. 0.018 2.080E-02 6.264E-03 -0.004
17 16 T-16 373469.234 8499733.277 23.400 82.488 0.060 5.069 71.20 1.506 75.898 1.273E+00 0.020 94316.350 TURB. TURB. 0.018 2.125E-02 3.201E-02 -0.007
16 15 T-15 373469.534 8499733.303 23.400 82.489 0.060 5.129 71.20 0.301 76.200 1.288E+00 0.004 95439.160 TURB. TURB. 0.018 2.171E-02 6.537E-03 0.000
15 14 T-14 373471.034 8499733.435 23.412 82.489 0.060 5.189 71.20 1.506 77.705 1.303E+00 0.019 96561.970 TURB. TURB. 0.018 2.217E-02 3.338E-02 -0.012
14 13 T-13 373471.334 8499733.462 23.416 82.488 0.060 5.250 71.20 0.301 78.007 1.318E+00 0.004 97684.766 TURB. TURB. 0.018 2.264E-02 6.819E-03 -0.004
13 12 T-12 373472.834 8499733.594 23.436 82.489 0.060 5.310 71.20 1.506 79.513 1.334E+00 0.019 98807.575 TURB. TURB. 0.018 2.310E-02 3.479E-02 -0.020
12 11 T-11 373473.134 8499733.620 23.440 82.489 0.060 5.370 71.20 0.301 79.814 1.349E+00 0.004 99930.385 TURB. TURB. 0.018 2.358E-02 7.101E-03 -0.004
11 10 T-10 373474.634 8499733.752 23.459 82.488 0.060 5.431 85.60 1.506 81.320 9.436E-01 0.027 84053.580 TURB. TURB. 0.019 9.938E-03 1.497E-02 -0.019
10 9 T-9 373474.934 8499733.779 23.463 82.525 0.060 5.491 85.60 0.301 81.621 9.541E-01 0.005 84987.914 TURB. TURB. 0.019 1.014E-02 3.054E-03 -0.004
9 8 T-8 373476.434 8499733.911 23.483 82.526 0.060 5.551 85.60 1.506 83.127 9.646E-01 0.026 85922.259 TURB. TURB. 0.019 1.034E-02 1.557E-02 -0.020
8 7 T-7 373476.734 8499733.937 23.487 82.489 0.060 5.612 85.60 0.301 83.428 9.751E-01 0.005 86856.184 TURB. TURB. 0.019 1.054E-02 3.174E-03 -0.004
7 6 T-6 373478.234 8499734.070 23.506 82.488 0.060 5.672 85.60 1.506 84.934 9.856E-01 0.025 87790.099 TURB. TURB. 0.019 1.074E-02 1.618E-02 -0.019
6 5 T-5 373478.534 8499734.096 23.510 82.489 0.060 5.732 85.60 0.301 85.235 9.961E-01 0.005 88724.025 TURB. TURB. 0.019 1.095E-02 3.298E-03 -0.004
5 4 T-4 373480.034 8499734.228 23.530 82.489 0.060 5.793 85.60 1.506 86.741 1.007E+00 0.025 89657.951 TURB. TURB. 0.018 1.116E-02 1.680E-02 -0.020
4 3 T-3 373480.334 8499734.255 23.534 82.488 0.060 5.853 85.60 0.301 87.042 1.017E+00 0.005 90591.866 TURB. TURB. 0.018 1.137E-02 3.424E-03 -0.004
3 2 T-2 373481.834 8499734.387 23.554 82.489 0.060 5.913 85.60 1.506 88.548 1.028E+00 0.024 91525.792 TURB. TURB. 0.018 1.158E-02 1.743E-02 -0.020
2 1 T-1 373482.134 8499734.413 23.558 82.489 0.060 5.974 85.60 0.301 88.849 1.038E+00 0.005 92459.718 TURB. TURB. 0.018 1.179E-02 3.551E-03 -0.004
1 V-29 T-0 373482.884 8499734.479 23.567 82.488 0.060 6.034 85.60 0.753 89.602 1.048E+00 0.012 93393.633 TURB. TURB. 0.018 1.200E-02 9.039E-03 -0.009


































G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
275 373507.334 8499654.433 23.673 82.488
275 274 T-274 373507.334 8499654.733 23.674 0.790 0.790 16.100 0.300 82.188 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -5.019E-04
274 273 T-273 373507.334 8499655.033 23.674 0.790 1.580 16.100 0.300 81.888 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -5.019E-04
273 272 T-272 373507.334 8499655.333 23.675 0.790 2.370 16.100 0.300 81.588 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -5.019E-04
4 3 T-3 373507.334 8499736.033 23.810 0.790 214.880 16.100 0.300 0.888 2.932E-01 0.017 4911.955 TURB.TURB. 0.038 3.077E-03 4.381E-04 -5.019E-04
3 2 T-2 373507.334 8499736.333 23.810 0.790 215.670 16.100 0.300 0.588 2.943E-01 0.017 4930.013 TURB.TURB. 0.038 3.096E-03 4.414E-04 -5.019E-04
2 1 T-1 373507.334 8499736.633 23.811 0.790 216.460 16.100 0.300 0.288 2.953E-01 0.017 4948.072 TURB.TURB. 0.038 3.116E-03 4.446E-04 -5.019E-04
1 L28 T-0 216.460 16.000 0.700 2.991E-01 0.039 4978.997 TURB.TURB. 0.038 7.487E-03 4.558E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
28 373507.334 8499736.633 23.811
28 27 T-27 373507.034 8499736.607 23.808 82.488 0.060 0.060 44.40 0.301 0.301 3.897E-02 0.129 1800.522 LAMI. LAMI. 0.036 6.197E-05 1.866E-05 0.003
27 26 T-26 373505.534 8499736.475 23.800 82.489 0.060 0.121 44.40 1.506 1.807 7.794E-02 0.322 3601.066 CRIT. TURB. 0.041 2.874E-04 4.327E-04 0.008
26 25 T-25 373505.234 8499736.448 23.800 82.489 0.060 0.181 44.40 0.301 2.108 1.169E-01 0.043 5401.610 TURB. TURB. 0.037 5.745E-04 1.730E-04 0.000
25 24 T-24 373503.734 8499736.316 23.791 82.488 0.060 0.241 44.40 1.506 3.614 1.559E-01 0.161 7202.133 TURB. TURB. 0.034 9.425E-04 1.419E-03 0.009
24 23 T-23 373503.434 8499736.290 23.788 82.488 0.060 0.302 44.40 0.301 3.915 1.949E-01 0.026 9002.655 TURB. TURB. 0.032 1.386E-03 4.175E-04 0.003
23 22 T-22 373501.934 8499736.157 23.770 82.489 0.060 0.362 44.40 1.506 5.421 2.338E-01 0.107 10803.199 TURB. TURB. 0.030 1.903E-03 2.865E-03 0.018
22 21 T-21 373501.634 8499736.131 23.766 82.488 0.060 0.422 44.40 0.301 5.722 2.728E-01 0.018 12603.722 TURB. TURB. 0.029 2.488E-03 7.494E-04 0.004
21 20 T-20 373500.134 8499735.999 23.748 82.488 0.060 0.483 44.40 1.506 7.228 3.118E-01 0.081 14404.244 TURB. TURB. 0.028 3.142E-03 4.731E-03 0.018
20 19 T-19 373499.834 8499735.972 23.744 82.489 0.060 0.543 44.40 0.301 7.529 3.507E-01 0.014 16204.788 TURB. TURB. 0.027 3.860E-03 1.163E-03 0.004
19 18 T-18 373498.334 8499735.840 23.725 82.488 0.060 0.603 44.40 1.506 9.035 3.897E-01 0.064 18005.310 TURB. TURB. 0.027 4.643E-03 6.992E-03 0.019
18 17 T-17 373498.034 8499735.814 23.722 82.488 0.060 0.664 44.40 0.301 9.336 4.287E-01 0.012 19805.831 TURB. TURB. 0.026 5.489E-03 1.653E-03 0.003
17 16 T-16 373496.534 8499735.682 23.703 82.489 0.060 0.724 44.40 1.506 10.842 4.677E-01 0.054 21606.375 TURB. TURB. 0.025 6.396E-03 9.632E-03 0.019
16 15 T-15 373496.234 8499735.655 23.699 82.489 0.060 0.784 44.40 0.301 11.144 5.066E-01 0.010 23406.918 TURB. TURB. 0.025 7.364E-03 2.218E-03 0.004
15 14 T-14 373494.734 8499735.523 23.681 82.488 0.060 0.845 44.40 1.506 12.650 5.456E-01 0.046 25207.439 TURB. TURB. 0.025 8.391E-03 1.264E-02 0.018
14 13 T-13 373494.434 8499735.497 23.677 82.488 0.060 0.905 44.40 0.301 12.951 5.846E-01 0.009 27007.960 TURB. TURB. 0.024 9.477E-03 2.854E-03 0.004
13 12 T-12 373492.934 8499735.365 23.659 82.489 0.060 0.965 44.40 1.506 14.457 6.235E-01 0.040 28808.503 TURB. TURB. 0.024 1.062E-02 1.599E-02 0.018
12 11 T-11 373492.634 8499735.338 23.655 82.489 0.060 1.026 44.40 0.301 14.758 6.625E-01 0.008 30609.046 TURB. TURB. 0.023 1.182E-02 3.562E-03 0.004
11 10 T-10 373491.134 8499735.206 23.636 82.488 0.060 1.086 44.40 1.506 16.264 7.015E-01 0.036 32409.567 TURB. TURB. 0.023 1.308E-02 1.970E-02 0.019
10 9 T-9 373490.834 8499735.180 23.633 82.489 0.060 1.146 44.40 0.301 16.565 7.404E-01 0.007 34210.109 TURB. TURB. 0.023 1.440E-02 4.335E-03 0.003
9 8 T-8 373489.334 8499735.047 23.614 82.489 0.060 1.207 44.40 1.506 18.071 7.794E-01 0.032 36010.652 TURB. TURB. 0.023 1.577E-02 2.374E-02 0.019
8 7 T-7 373489.034 8499735.021 23.611 82.488 0.060 1.267 44.40 0.301 18.372 8.184E-01 0.006 37811.172 TURB. TURB. 0.022 1.719E-02 5.177E-03 0.003
7 6 T-6 373487.534 8499734.889 23.600 82.489 0.060 1.327 44.40 1.506 19.878 8.574E-01 0.029 39611.715 TURB. TURB. 0.022 1.867E-02 2.811E-02 0.011
6 5 T-5 373487.234 8499734.862 23.600 82.489 0.060 1.388 44.40 0.301 20.179 8.963E-01 0.006 41412.257 TURB. TURB. 0.022 2.020E-02 6.086E-03 0.000
5 4 T-4 373485.734 8499734.730 23.600 82.488 0.060 1.448 44.40 1.506 21.685 9.353E-01 0.027 43212.778 TURB. TURB. 0.022 2.179E-02 3.281E-02 0.000
4 3 T-3 373485.434 8499734.704 23.598 82.488 0.060 1.508 44.40 0.301 21.986 9.743E-01 0.005 45013.299 TURB. TURB. 0.022 2.343E-02 7.056E-03 0.002
3 2 T-2 373483.934 8499734.572 23.581 82.489 0.060 1.569 44.40 1.506 23.492 1.013E+00 0.025 46813.841 TURB. TURB. 0.021 2.513E-02 3.784E-02 0.017
2 1 T-1 373483.634 8499734.545 23.577 82.489 0.060 1.629 44.40 0.301 23.793 1.052E+00 0.005 48614.384 TURB. TURB. 0.021 2.687E-02 8.095E-03 0.004
1 V-29 T-0 373482.884 8499734.479 23.567 82.488 0.060 1.689 44.40 0.753 24.546 1.091E+00 0.012 50414.904 TURB. TURB. 0.021 2.867E-02 2.159E-02 0.010


























Sub. Unidad de Riego # 30 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
17 373161.434 8499701.360 20.240 4.830
17 16 T-16 373161.434 8499701.660 20.239 0.790 0.790 16.100 0.300 4.530 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.242E-03
16 15 T-15 373161.434 8499701.960 20.237 0.790 1.580 16.100 0.300 4.230 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.242E-03
15 14 T-14 373161.434 8499702.260 20.236 0.790 2.370 16.100 0.300 3.930 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.242E-03
4 3 T-3 373161.434 8499705.560 20.222 0.790 11.060 16.100 0.300 0.630 1.509E-02 0.331 252.821 LAM. LAM. 0.253 5.475E-05 1.161E-06 1.242E-03
3 2 T-2 373161.434 8499705.860 20.221 0.790 11.850 16.100 0.300 0.330 1.617E-02 0.309 270.880 LAM. LAM. 0.236 5.866E-05 1.332E-06 1.242E-03
2 1 T-1 373161.434 8499706.160 20.220 0.790 12.640 16.100 0.300 0.030 1.725E-02 0.290 288.939 LAM. LAM. 0.222 6.257E-05 1.516E-06 1.242E-03
1 L214 T-0 12.640 16.000 0.700 1.746E-02 0.668 290.744 LAM. LAM. 0.220 1.497E-04 1.554E-06 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 6.815E-04 1.041E-05 1.988E-02
283 373183.334 8499623.490 20.001 84.764
283 282 T-282 373183.334 8499623.790 20.002 0.790 0.790 16.100 0.300 84.464 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.409E-03
282 281 T-281 373183.334 8499624.090 20.004 0.790 1.580 16.100 0.300 84.164 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.409E-03
281 280 T-280 373183.334 8499624.390 20.005 0.790 2.370 16.100 0.300 83.864 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.409E-03
4 3 T-3 373183.334 8499707.489 20.395 0.790 221.200 16.100 0.300 0.764 3.018E-01 0.017 5056.424 TURB.TURB. 0.037 3.234E-03 4.643E-04 -1.409E-03
3 2 T-2 373183.334 8499707.789 20.397 0.790 221.990 16.100 0.300 0.464 3.029E-01 0.017 5074.483 TURB.TURB. 0.037 3.253E-03 4.676E-04 -1.409E-03
2 1 T-1 373183.334 8499708.089 20.398 0.790 222.780 16.100 0.300 0.164 3.040E-01 0.016 5092.541 TURB.TURB. 0.037 3.273E-03 4.709E-04 -1.409E-03
1 L189 T-0 222.780 16.000 0.700 3.078E-01 0.038 5124.370 TURB.TURB. 0.037 7.865E-03 4.828E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 3.475E-01 4.499E-02 -3.972E-01
291 373219.334 8499624.262 20.195 87.129
291 290 T-290 373219.334 8499624.562 20.196 0.790 0.790 16.100 0.300 86.829 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.532E-03
290 289 T-289 373219.334 8499624.862 20.198 0.790 1.580 16.100 0.300 86.529 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.532E-03
289 288 T-288 373219.334 8499625.162 20.199 0.790 2.370 16.100 0.300 86.229 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.532E-03
4 3 T-3 373219.334 8499710.661 20.636 0.790 227.520 16.100 0.300 0.729 3.104E-01 0.016 5200.893 TURB.TURB. 0.037 3.394E-03 4.912E-04 -1.532E-03
3 2 T-2 373219.334 8499710.961 20.637 0.790 228.310 16.100 0.300 0.429 3.115E-01 0.016 5218.952 TURB.TURB. 0.037 3.414E-03 4.946E-04 -1.532E-03
2 1 T-1 373219.334 8499711.261 20.639 0.790 229.100 16.100 0.300 0.129 3.126E-01 0.016 5237.010 TURB.TURB. 0.037 3.434E-03 4.980E-04 -1.532E-03
1 L149 T-0 229.100 16.000 0.700 3.165E-01 0.037 5269.742 TURB.TURB. 0.037 8.252E-03 5.106E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 3.748E-01 4.890E-02 -4.443E-01-5.106E-03 -4.450E-01 29.023
-1.548E-05 2.000E-02 16.350






V-29 Pmáx 10.40 Pmín 9.37
3.568E-01 10.04 10.04 6.742E-01 9.37
P-V 29 10.4
4.454E-01 9.95 9.95 2.202E-01 9.73
∆H 9.91% C.U 93.33%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.543E-01
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
210 373231.934 8499649.672 20.399 62.814
210 209 T-209 373231.934 8499649.972 20.400 0.790 0.790 16.100 0.300 62.514 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.705E-03
209 208 T-208 373231.934 8499650.272 20.402 0.790 1.580 16.100 0.300 62.214 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.705E-03
208 207 T-207 373231.934 8499650.572 20.404 0.790 2.370 16.100 0.300 61.914 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.705E-03
4 3 T-3 373231.934 8499711.771 20.752 0.790 163.530 16.100 0.300 0.714 2.231E-01 0.022 3738.142 CRIT. TURB. 0.041 1.930E-03 2.538E-04 -1.705E-03
3 2 T-2 373231.934 8499712.071 20.753 0.790 164.320 16.100 0.300 0.414 2.242E-01 0.022 3756.201 CRIT. TURB. 0.041 1.945E-03 2.562E-04 -1.705E-03
2 1 T-1 373231.934 8499712.371 20.755 0.790 165.110 16.100 0.300 0.114 2.253E-01 0.022 3774.259 CRIT. TURB. 0.041 1.961E-03 2.587E-04 -1.705E-03
1 L135 T-0 165.110 16.000 0.700 2.281E-01 0.051 3797.848 CRIT. TURB. 0.041 4.713E-03 2.652E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.543E-01 1.842E-02 -3.564E-01
155 373258.934 8499668.549 20.752 46.463
155 154 T-154 373258.934 8499668.849 20.753 0.790 0.790 16.100 0.300 46.163 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.007E-03
154 153 T-153 373258.934 8499669.149 20.754 0.790 1.580 16.100 0.300 45.863 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.007E-03
153 152 T-152 373258.934 8499669.449 20.755 0.790 2.370 16.100 0.300 45.563 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.007E-03
4 3 T-3 373258.934 8499714.149 20.905 0.790 120.080 16.100 0.300 0.863 1.638E-01 0.031 2744.916 CRIT. TURB. 0.045 1.142E-03 1.368E-04 -1.007E-03
3 2 T-2 373258.934 8499714.449 20.906 0.790 120.870 16.100 0.300 0.563 1.649E-01 0.030 2762.974 CRIT. TURB. 0.045 1.155E-03 1.386E-04 -1.007E-03
2 1 T-1 373258.934 8499714.749 20.907 0.790 121.660 16.100 0.300 0.263 1.660E-01 0.030 2781.033 CRIT. TURB. 0.045 1.168E-03 1.404E-04 -1.007E-03
1 L105 T-0 121.660 16.000 0.700 1.681E-01 0.069 2798.415 CRIT. TURB. 0.045 2.806E-03 1.440E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 6.677E-02 7.424E-03 -1.551E-01
124 373289.534 8499680.545 21.000 37.001
124 123 T-123 373289.534 8499680.845 21.002 0.790 0.790 16.100 0.300 36.701 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.411E-03
123 122 T-122 373289.534 8499681.145 21.003 0.790 1.580 16.100 0.300 36.401 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.411E-03
122 121 T-121 373289.534 8499681.445 21.005 0.790 2.370 16.100 0.300 36.101 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.411E-03
4 3 T-3 373289.534 8499716.845 21.171 0.790 95.590 16.100 0.300 0.701 1.304E-01 0.038 2185.097 CRIT. TURB. 0.048 7.777E-04 8.670E-05 -1.411E-03
3 2 T-2 373289.534 8499717.145 21.173 0.790 96.380 16.100 0.300 0.401 1.315E-01 0.038 2203.156 CRIT. TURB. 0.048 7.885E-04 8.814E-05 -1.411E-03
2 1 T-1 373289.534 8499717.445 21.174 0.790 97.170 16.100 0.300 0.101 1.326E-01 0.038 2221.215 CRIT. TURB. 0.048 7.994E-04 8.959E-05 -1.411E-03
1 L71 T-0 97.170 16.000 0.700 1.342E-01 0.087 2235.097 CRIT. TURB. 0.048 1.921E-03 9.185E-05 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 3.536E-02 3.810E-03 -1.735E-01
-1.440E-03 -1.560E-01 26.126
-1.358E-01 -9.185E-04 -1.740E-01 25.105






U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
214 373161.434 8499706.160 20.220
214 213 T-213 373161.734 8499706.186 20.223 4.830 0.004 0.004 44.40 0.301 0.301 2.282E-03 2.199 105.428 LAMI. LAMI. 0.607 3.629E-06 1.093E-06 -0.003
213 212 T-212 373163.234 8499706.318 20.234 6.503 0.005 0.008 44.40 1.506 1.807 5.354E-03 4.687 247.375 LAMI. LAMI. 0.259 8.514E-06 1.282E-05 -0.011
212 211 T-211 373163.534 8499706.345 20.237 12.617 0.009 0.018 44.40 0.301 2.108 1.132E-02 0.444 522.776 LAMI. LAMI. 0.122 1.799E-05 5.420E-06 -0.003
211 210 T-210 373165.034 8499706.477 20.249 13.841 0.010 0.028 44.40 1.506 3.614 1.785E-02 1.406 824.894 LAMI. LAMI. 0.078 2.839E-05 4.275E-05 -0.012
210 209 T-209 373165.334 8499706.503 20.252 19.531 0.014 0.042 44.40 0.301 3.915 2.708E-02 0.185 1251.213 LAMI. LAMI. 0.051 4.306E-05 1.297E-05 -0.003
209 208 T-208 373166.834 8499706.635 20.264 20.506 0.015 0.057 44.40 1.506 5.421 3.677E-02 0.683 1698.814 LAMI. LAMI. 0.038 5.847E-05 8.805E-05 -0.012
208 207 T-207 373167.134 8499706.662 20.267 25.381 0.019 0.075 44.40 0.301 5.722 4.876E-02 0.103 2252.822 CRIT. TURB. 0.048 1.300E-04 3.915E-05 -0.003
207 206 T-206 373168.634 8499706.794 20.279 26.356 0.019 0.095 44.40 1.506 7.228 6.121E-02 0.410 2828.112 CRIT. TURB. 0.044 1.907E-04 2.872E-04 -0.012
206 205 T-205 373168.934 8499706.820 20.281 31.231 0.023 0.118 44.40 0.301 7.529 7.597E-02 0.066 3509.812 CRIT. TURB. 0.042 2.751E-04 8.284E-05 -0.002
205 204 T-204 373170.434 8499706.953 20.294 32.206 0.024 0.141 44.40 1.506 9.035 9.118E-02 0.275 4212.793 TURB. TURB. 0.039 3.754E-04 5.654E-04 -0.013
204 203 T-203 373170.734 8499706.979 20.296 37.082 0.027 0.168 44.40 0.301 9.336 1.087E-01 0.046 5022.207 TURB. TURB. 0.037 5.071E-04 1.527E-04 -0.002
203 202 T-202 373172.234 8499707.111 20.308 38.056 0.028 0.196 44.40 1.506 10.842 1.267E-01 0.198 5852.880 TURB. TURB. 0.036 6.594E-04 9.929E-04 -0.012
202 201 T-201 373172.534 8499707.138 20.311 42.786 0.031 0.227 44.40 0.301 11.143 1.469E-01 0.034 6786.799 TURB. TURB. 0.034 8.507E-04 2.563E-04 -0.003
201 200 T-200 373174.034 8499707.270 20.323 43.907 0.032 0.260 44.40 1.506 12.649 1.676E-01 0.150 7745.187 TURB. TURB. 0.033 1.069E-03 1.609E-03 -0.012
200 199 T-199 373174.334 8499707.296 20.326 48.782 0.036 0.295 44.40 0.301 12.950 1.907E-01 0.026 8809.987 TURB. TURB. 0.032 1.335E-03 4.021E-04 -0.003
199 198 T-198 373175.834 8499707.428 20.338 49.756 0.036 0.332 44.40 1.506 14.456 2.142E-01 0.117 9896.047 TURB. TURB. 0.031 1.634E-03 2.460E-03 -0.012
198 197 T-197 373176.134 8499707.455 20.341 54.356 0.040 0.371 44.40 0.301 14.757 2.399E-01 0.021 11082.515 TURB. TURB. 0.030 1.989E-03 5.991E-04 -0.003
197 196 T-196 373177.634 8499707.587 20.353 55.607 0.041 0.412 44.40 1.506 16.263 2.661E-01 0.094 12296.289 TURB. TURB. 0.029 2.384E-03 3.589E-03 -0.012
196 195 T-195 373177.934 8499707.613 20.355 61.436 0.045 0.457 44.40 0.301 16.564 2.952E-01 0.017 13637.299 TURB. TURB. 0.029 2.855E-03 8.598E-04 -0.002
195 194 T-194 373179.434 8499707.745 20.368 62.663 0.046 0.503 44.40 1.506 18.070 3.248E-01 0.077 15005.092 TURB. TURB. 0.028 3.374E-03 5.081E-03 -0.013
194 193 T-193 373179.734 8499707.772 20.370 68.803 0.050 0.553 44.40 0.301 18.371 3.573E-01 0.014 16506.890 TURB. TURB. 0.027 3.987E-03 1.201E-03 -0.002
193 192 T-192 373181.234 8499707.904 20.383 70.031 0.051 0.604 44.40 1.506 19.877 3.904E-01 0.064 18035.493 TURB. TURB. 0.027 4.657E-03 7.012E-03 -0.013
192 191 T-191 373181.534 8499707.930 20.385 76.169 0.056 0.660 44.40 0.301 20.178 4.263E-01 0.012 19698.081 TURB. TURB. 0.026 5.436E-03 1.637E-03 -0.002
191 190 T-190 373183.034 8499708.063 20.398 77.397 0.057 0.717 44.40 1.506 21.684 4.629E-01 0.054 21387.475 TURB. TURB. 0.026 6.282E-03 9.461E-03 -0.013
190 189 T-189 373183.334 8499708.089 20.398 83.312 0.061 0.778 44.40 0.301 21.986 5.023E-01 0.010 23205.979 TURB. TURB. 0.025 7.253E-03 2.184E-03 0.000
189 188 T-188 373184.834 8499708.221 20.399 84.764 0.062 0.840 44.40 1.506 23.491 5.423E-01 0.046 25056.177 TURB. TURB. 0.025 8.302E-03 1.250E-02 -0.001
188 187 T-187 373185.134 8499708.248 20.399 85.277 0.062 0.902 44.40 0.301 23.793 5.826E-01 0.009 26917.573 TURB. TURB. 0.024 9.421E-03 2.838E-03 0.000
187 186 T-186 373186.634 8499708.380 20.406 85.293 0.062 0.964 44.40 1.506 25.298 6.229E-01 0.040 28779.318 TURB. TURB. 0.024 1.060E-02 1.597E-02 -0.007
186 185 T-185 373186.934 8499708.406 20.409 85.374 0.062 1.027 44.40 0.301 25.599 6.632E-01 0.008 30642.831 TURB. TURB. 0.023 1.185E-02 3.567E-03 -0.003
185 184 T-184 373188.434 8499708.538 20.424 85.389 0.062 1.089 44.40 1.506 27.105 7.036E-01 0.036 32506.672 TURB. TURB. 0.023 1.315E-02 1.980E-02 -0.015
184 183 T-183 373188.734 8499708.565 20.426 85.470 0.063 1.152 44.40 0.301 27.407 7.440E-01 0.007 34372.283 TURB. TURB. 0.023 1.452E-02 4.373E-03 -0.002
183 182 T-182 373190.234 8499708.697 20.440 85.486 0.063 1.214 44.40 1.506 28.912 7.843E-01 0.032 36238.244 TURB. TURB. 0.023 1.594E-02 2.401E-02 -0.014
182 181 T-181 373190.534 8499708.723 20.443 85.567 0.063 1.277 44.40 0.301 29.214 8.248E-01 0.006 38105.974 TURB. TURB. 0.022 1.743E-02 5.249E-03 -0.003
181 180 T-180 373192.034 8499708.856 20.457 85.582 0.063 1.340 44.40 1.506 30.720 8.652E-01 0.029 39974.031 TURB. TURB. 0.022 1.897E-02 2.857E-02 -0.014
180 179 T-179 373192.334 8499708.882 20.459 85.664 0.063 1.402 44.40 0.301 31.021 9.057E-01 0.006 41843.880 TURB. TURB. 0.022 2.058E-02 6.197E-03 -0.002
179 178 T-178 373193.834 8499709.014 20.473 85.679 0.063 1.465 44.40 1.506 32.527 9.462E-01 0.027 43714.057 TURB. TURB. 0.022 2.224E-02 3.349E-02 -0.014
178 177 T-177 373194.134 8499709.041 20.476 85.760 0.063 1.528 44.40 0.301 32.828 9.867E-01 0.005 45586.003 TURB. TURB. 0.021 2.396E-02 7.219E-03 -0.003
177 176 T-176 373195.634 8499709.173 20.489 85.776 0.063 1.590 44.40 1.506 34.334 1.027E+00 0.024 47458.299 TURB. TURB. 0.021 2.574E-02 3.877E-02 -0.013
176 175 T-175 373195.934 8499709.199 20.492 85.857 0.063 1.653 44.40 0.301 34.635 1.068E+00 0.005 49332.365 TURB. TURB. 0.021 2.758E-02 8.306E-03 -0.003
175 174 T-174 373197.434 8499709.331 20.506 85.872 0.063 1.716 44.40 1.506 36.141 1.108E+00 0.023 51206.758 TURB. TURB. 0.021 2.948E-02 4.439E-02 -0.014
174 173 T-173 373197.734 8499709.358 20.509 85.953 0.063 1.779 44.40 0.301 36.442 1.149E+00 0.004 53082.921 TURB. TURB. 0.021 3.143E-02 9.467E-03 -0.003
173 172 T-172 373199.234 8499709.490 20.522 85.969 0.063 1.842 44.40 1.506 37.948 1.190E+00 0.021 54959.434 TURB. TURB. 0.021 3.344E-02 5.035E-02 -0.013
172 171 T-171 373199.534 8499709.516 20.525 86.045 0.063 1.905 44.40 0.301 38.249 1.230E+00 0.004 56837.605 TURB. TURB. 0.020 3.550E-02 1.069E-02 -0.003
171 170 T-170 373201.034 8499709.648 20.539 86.065 0.063 1.968 44.40 1.506 39.755 1.271E+00 0.020 58716.213 TURB. TURB. 0.020 3.763E-02 5.666E-02 -0.014
170 169 T-169 373201.334 8499709.675 20.542 86.146 0.063 2.031 44.40 0.301 40.056 1.312E+00 0.004 60596.588 TURB. TURB. 0.020 3.981E-02 1.199E-02 -0.003
169 168 T-168 373202.834 8499709.807 20.555 86.162 0.063 2.094 59.80 1.506 41.562 7.455E-01 0.034 46387.837 TURB. TURB. 0.021 1.010E-02 1.521E-02 -0.013
168 167 T-167 373203.134 8499709.833 20.558 86.243 0.063 2.157 59.80 0.301 41.863 7.679E-01 0.007 47785.538 TURB. TURB. 0.021 1.065E-02 3.208E-03 -0.003
167 166 T-166 373204.634 8499709.966 20.572 86.258 0.063 2.220 59.80 1.506 43.369 7.904E-01 0.032 49183.483 TURB. TURB. 0.021 1.121E-02 1.689E-02 -0.014
166 165 T-165 373204.934 8499709.992 20.575 86.340 0.063 2.283 59.80 0.301 43.670 8.129E-01 0.006 50582.755 TURB. TURB. 0.021 1.179E-02 3.549E-03 -0.003
165 164 T-164 373206.434 8499710.124 20.585 86.355 0.063 2.346 59.80 1.506 45.176 8.354E-01 0.030 51982.270 TURB. TURB. 0.021 1.237E-02 1.863E-02 -0.010
164 163 T-163 373206.734 8499710.151 20.586 86.436 0.063 2.409 59.80 0.301 45.477 8.579E-01 0.006 53383.096 TURB. TURB. 0.021 1.297E-02 3.908E-03 -0.001
163 162 T-162 373208.234 8499710.283 20.588 86.452 0.063 2.473 59.80 1.506 46.983 8.804E-01 0.029 54784.181 TURB. TURB. 0.021 1.359E-02 2.046E-02 -0.002
162 161 T-161 373208.534 8499710.309 20.589 86.533 0.063 2.536 59.80 0.301 47.284 9.029E-01 0.006 56186.577 TURB. TURB. 0.020 1.421E-02 4.280E-03 -0.001
161 160 T-160 373210.034 8499710.441 20.592 86.548 0.063 2.599 59.80 1.506 48.790 9.255E-01 0.027 57589.215 TURB. TURB. 0.020 1.485E-02 2.236E-02 -0.003
160 159 T-159 373210.334 8499710.468 20.593 86.629 0.063 2.663 59.80 0.301 49.091 9.480E-01 0.005 58993.167 TURB. TURB. 0.020 1.550E-02 4.670E-03 -0.001
159 158 T-158 373211.834 8499710.600 20.596 86.646 0.063 2.726 59.80 1.506 50.597 9.706E-01 0.026 60397.394 TURB. TURB. 0.020 1.617E-02 2.435E-02 -0.003
158 157 T-157 373212.134 8499710.626 20.596 86.726 0.063 2.789 59.80 0.301 50.898 9.932E-01 0.005 61802.918 TURB. TURB. 0.020 1.685E-02 5.073E-03 0.000
157 156 T-156 373213.634 8499710.758 20.597 86.742 0.063 2.853 59.80 1.506 52.404 1.016E+00 0.025 63208.701 TURB. TURB. 0.020 1.754E-02 2.641E-02 -0.001
156 155 T-155 373213.934 8499710.785 20.597 86.822 0.064 2.916 59.80 0.301 52.705 1.038E+00 0.005 64615.780 TURB. TURB. 0.020 1.824E-02 5.494E-03 0.000
155 154 T-154 373215.434 8499710.917 20.604 86.839 0.064 2.980 59.80 1.506 54.211 1.061E+00 0.024 66023.135 TURB. TURB. 0.020 1.896E-02 2.855E-02 -0.007
154 153 T-153 373215.734 8499710.943 20.607 86.919 0.064 3.044 59.80 0.301 54.512 1.084E+00 0.005 67431.786 TURB. TURB. 0.020 1.969E-02 5.928E-03 -0.003
153 152 T-152 373217.234 8499711.076 20.620 86.935 0.064 3.107 59.80 1.506 56.018 1.106E+00 0.023 68840.697 TURB. TURB. 0.020 2.043E-02 3.076E-02 -0.013
152 151 T-151 373217.534 8499711.102 20.623 87.016 0.064 3.171 59.80 0.301 56.319 1.129E+00 0.004 70250.922 TURB. TURB. 0.019 2.118E-02 6.379E-03 -0.003
151 150 T-150 373219.034 8499711.234 20.636 87.032 0.064 3.234 59.80 1.506 57.825 1.152E+00 0.022 71661.406 TURB. TURB. 0.019 2.195E-02 3.305E-02 -0.013
150 149 T-149 373219.334 8499711.261 20.639 87.112 0.064 3.298 59.80 0.301 58.126 1.174E+00 0.004 73073.188 TURB. TURB. 0.019 2.273E-02 6.846E-03 -0.003
149 148 T-148 373220.834 8499711.393 20.653 87.129 0.064 3.362 59.80 1.506 59.632 1.197E+00 0.021 74485.245 TURB. TURB. 0.019 2.352E-02 3.542E-02 -0.014
148 147 T-147 373221.134 8499711.419 20.656 85.523 0.063 3.424 59.80 0.301 59.933 1.219E+00 0.004 75871.276 TURB. TURB. 0.019 2.431E-02 7.321E-03 -0.003
147 146 T-146 373222.634 8499711.551 20.670 84.909 0.062 3.487 59.80 1.506 61.439 1.241E+00 0.020 77247.357 TURB. TURB. 0.019 2.510E-02 3.780E-02 -0.014
146 145 T-145 373222.934 8499711.578 20.672 81.840 0.060 3.546 59.80 0.301 61.740 1.263E+00 0.004 78573.703 TURB. TURB. 0.019 2.588E-02 7.796E-03 -0.002
145 144 T-144 373224.434 8499711.710 20.686 81.227 0.059 3.606 59.80 1.506 63.246 1.284E+00 0.020 79890.114 TURB. TURB. 0.019 2.666E-02 4.015E-02 -0.014
144 143 T-143 373224.734 8499711.736 20.689 78.001 0.057 3.663 59.80 0.301 63.547 1.304E+00 0.004 81154.228 TURB. TURB. 0.019 2.743E-02 8.259E-03 -0.003
143 142 T-142 373226.234 8499711.869 20.703 77.544 0.057 3.720 59.80 1.506 65.053 1.324E+00 0.019 82410.951 TURB. TURB. 0.019 2.819E-02 4.245E-02 -0.014
142 141 T-141 373226.534 8499711.895 20.706 74.476 0.054 3.774 59.80 0.301 65.354 1.344E+00 0.004 83617.945 TURB. TURB. 0.019 2.894E-02 8.714E-03 -0.003
141 140 T-140 373228.034 8499712.027 20.719 73.862 0.054 3.828 71.20 1.506 66.860 9.615E-01 0.026 71235.061 TURB. TURB. 0.019 1.285E-02 1.936E-02 -0.013
140 139 T-139 373228.334 8499712.054 20.722 70.793 0.052 3.880 71.20 0.301 67.161 9.745E-01 0.005 72198.670 TURB. TURB. 0.019 1.317E-02 3.966E-03 -0.003
139 138 T-138 373229.834 8499712.186 20.736 70.179 0.051 3.931 71.20 1.506 68.667 9.874E-01 0.025 73153.921 TURB. TURB. 0.019 1.348E-02 2.030E-02 -0.014
138 137 T-137 373230.134 8499712.212 20.739 67.110 0.049 3.980 71.20 0.301 68.968 9.997E-01 0.005 74067.398 TURB. TURB. 0.019 1.378E-02 4.150E-03 -0.003
137 136 T-136 373231.634 8499712.344 20.752 66.496 0.049 4.029 71.20 1.506 70.474 1.012E+00 0.025 74972.517 TURB. TURB. 0.019 1.409E-02 2.121E-02 -0.013
136 135 T-135 373231.934 8499712.371 20.755 63.427 0.046 4.075 71.20 0.301 70.775 1.024E+00 0.005 75835.862 TURB. TURB. 0.019 1.438E-02 4.331E-03 -0.003
∆P/γ = ∆P/γ = ∆P/γ = ∆P/γ = ∆P/γ = ######## ∑ 2.713 ### -1.739 ###

































































1.010E-01 -4.321E-02  
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
274 373386.734 8499644.109 22.796 82.091
274 273 T-273 373386.734 8499644.409 22.795 0.790 0.790 16.100 0.300 81.791 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.458E-03
273 272 T-272 373386.734 8499644.709 22.793 0.790 1.580 16.100 0.300 81.491 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.458E-03
272 271 T-271 373386.734 8499645.009 22.792 0.790 2.370 16.100 0.300 81.191 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.458E-03
4 3 T-3 373386.734 8499725.408 22.401 0.790 214.090 16.100 0.300 0.791 2.921E-01 0.017 4893.896 TURB.TURB. 0.038 3.057E-03 4.349E-04 1.458E-03
3 2 T-2 373386.734 8499725.708 22.399 0.790 214.880 16.100 0.300 0.491 2.932E-01 0.017 4911.955 TURB.TURB. 0.038 3.077E-03 4.381E-04 1.458E-03
2 1 T-1 373386.734 8499726.008 22.398 0.790 215.670 16.100 0.300 0.191 2.943E-01 0.017 4930.013 TURB.TURB. 0.038 3.096E-03 4.414E-04 1.458E-03
1 L38 T-0 215.670 16.000 0.700 2.980E-01 0.039 4960.826 TURB.TURB. 0.038 7.440E-03 4.525E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
38 373386.734 8499726.008 22.398
38 37 T-37 373386.434 8499725.982 22.394 82.091 0.060 0.060 44.40 0.301 0.301 3.878E-02 0.129 1791.853 LAMI. LAMI. 0.036 6.167E-05 1.857E-05 0.004
37 36 T-36 373384.934 8499725.850 22.375 81.932 0.060 0.120 44.40 1.506 1.807 7.749E-02 0.324 3580.237 CRIT. TURB. 0.041 2.845E-04 4.285E-04 0.019
36 35 T-35 373384.634 8499725.823 22.371 81.135 0.059 0.179 44.40 0.301 2.108 1.158E-01 0.043 5351.226 TURB. TURB. 0.037 5.653E-04 1.703E-04 0.004
35 34 T-34 373383.134 8499725.691 22.351 80.976 0.059 0.239 44.40 1.506 3.614 1.541E-01 0.163 7118.745 TURB. TURB. 0.034 9.238E-04 1.391E-03 0.020
34 33 T-33 373382.834 8499725.665 22.347 80.179 0.059 0.297 44.40 0.301 3.915 1.920E-01 0.026 8868.866 TURB. TURB. 0.032 1.351E-03 4.068E-04 0.004
33 32 T-32 373381.334 8499725.533 22.328 80.020 0.059 0.356 44.40 1.506 5.421 2.298E-01 0.109 10615.515 TURB. TURB. 0.030 1.846E-03 2.779E-03 0.019
32 31 T-31 373381.034 8499725.506 22.324 79.223 0.058 0.414 44.40 0.301 5.723 2.672E-01 0.019 12344.765 TURB. TURB. 0.029 2.400E-03 7.230E-04 0.004
31 30 T-30 373379.534 8499725.374 22.304 79.063 0.058 0.472 44.40 1.506 7.228 3.045E-01 0.082 14070.522 TURB. TURB. 0.028 3.015E-03 4.541E-03 0.020
30 29 T-29 373379.234 8499725.348 22.300 78.266 0.057 0.529 44.40 0.301 7.530 3.415E-01 0.015 15778.878 TURB. TURB. 0.028 3.684E-03 1.110E-03 0.004
29 28 T-28 373377.734 8499725.216 22.280 78.107 0.057 0.586 44.40 1.506 9.036 3.784E-01 0.066 17483.763 TURB. TURB. 0.027 4.410E-03 6.641E-03 0.020
28 27 T-27 373377.434 8499725.189 22.276 77.311 0.057 0.642 44.40 0.301 9.337 4.149E-01 0.012 19171.273 TURB. TURB. 0.026 5.184E-03 1.562E-03 0.004
27 26 T-26 373375.934 8499725.057 22.256 77.151 0.056 0.699 44.40 1.506 10.843 4.514E-01 0.056 20855.291 TURB. TURB. 0.026 6.010E-03 9.051E-03 0.020
26 25 T-25 373375.634 8499725.031 22.252 76.354 0.056 0.755 44.40 0.301 11.144 4.875E-01 0.010 22521.911 TURB. TURB. 0.025 6.880E-03 2.072E-03 0.004
25 24 T-24 373374.134 8499724.898 22.232 76.004 0.056 0.810 44.40 1.506 12.650 5.234E-01 0.048 24180.892 TURB. TURB. 0.025 7.798E-03 1.174E-02 0.020
24 23 T-23 373373.834 8499724.872 22.229 75.397 0.055 0.865 44.40 0.301 12.951 5.590E-01 0.009 25826.622 TURB. TURB. 0.024 8.758E-03 2.637E-03 0.003
23 22 T-22 373372.334 8499724.740 22.209 75.238 0.055 0.921 44.40 1.506 14.457 5.945E-01 0.042 27468.882 TURB. TURB. 0.024 9.764E-03 1.470E-02 0.020
22 21 T-21 373372.034 8499724.713 22.205 74.441 0.054 0.975 44.40 0.301 14.758 6.297E-01 0.008 29093.744 TURB. TURB. 0.024 1.081E-02 3.256E-03 0.004
21 20 T-20 373370.534 8499724.581 22.185 74.153 0.054 1.029 44.40 1.506 16.264 6.647E-01 0.038 30712.320 TURB. TURB. 0.023 1.189E-02 1.791E-02 0.020
20 19 T-19 373370.234 8499724.555 22.181 73.485 0.054 1.083 44.40 0.301 16.565 6.995E-01 0.007 32316.315 TURB. TURB. 0.023 1.301E-02 3.919E-03 0.004
19 18 T-18 373368.734 8499724.423 22.162 73.326 0.054 1.137 44.40 1.506 18.071 7.341E-01 0.034 33916.839 TURB. TURB. 0.023 1.418E-02 2.135E-02 0.019
18 17 T-17 373368.434 8499724.396 22.158 72.528 0.053 1.190 44.40 0.301 18.372 7.684E-01 0.007 35499.966 TURB. TURB. 0.023 1.537E-02 4.630E-03 0.004
17 16 T-16 373366.934 8499724.264 22.138 72.368 0.053 1.243 44.40 1.506 19.878 8.026E-01 0.031 37079.600 TURB. TURB. 0.022 1.660E-02 2.501E-02 0.020
16 15 T-15 373366.634 8499724.238 22.134 71.571 0.052 1.295 44.40 0.301 20.180 8.364E-01 0.006 38641.837 TURB. TURB. 0.022 1.787E-02 5.380E-03 0.004
15 14 T-14 373365.134 8499724.105 22.114 71.412 0.052 1.347 44.40 1.506 21.686 8.701E-01 0.029 40200.605 TURB. TURB. 0.022 1.917E-02 2.886E-02 0.020
14 13 T-13 373364.834 8499724.079 22.110 70.615 0.052 1.399 44.40 0.301 21.987 9.035E-01 0.006 41741.954 TURB. TURB. 0.022 2.049E-02 6.171E-03 0.004
13 12 T-12 373363.334 8499723.947 22.090 70.457 0.052 1.450 44.40 1.506 23.493 9.368E-01 0.027 43279.855 TURB. TURB. 0.022 2.185E-02 3.291E-02 0.020
12 11 T-11 373363.034 8499723.920 22.087 69.659 0.051 1.501 44.40 0.301 23.794 9.697E-01 0.005 44800.358 TURB. TURB. 0.022 2.323E-02 6.999E-03 0.003
11 10 T-10 373361.534 8499723.788 22.067 69.499 0.051 1.552 44.40 1.506 25.300 1.002E+00 0.025 46317.368 TURB. TURB. 0.021 2.465E-02 3.713E-02 0.020
10 9 T-9 373361.234 8499723.762 22.063 68.702 0.050 1.602 44.40 0.301 25.601 1.035E+00 0.005 47816.982 TURB. TURB. 0.021 2.609E-02 7.857E-03 0.004
9 8 T-8 373359.734 8499723.630 22.043 68.489 0.050 1.653 44.40 1.506 27.107 1.067E+00 0.024 49311.945 TURB. TURB. 0.021 2.756E-02 4.151E-02 0.020
8 7 T-7 373359.434 8499723.603 22.039 67.746 0.050 1.702 44.40 0.301 27.408 1.099E+00 0.005 50790.690 TURB. TURB. 0.021 2.905E-02 8.751E-03 0.004
7 6 T-6 373357.934 8499723.471 22.019 67.586 0.049 1.752 44.40 1.506 28.914 1.131E+00 0.022 52265.943 TURB. TURB. 0.021 3.057E-02 4.604E-02 0.020
6 5 T-5 373357.634 8499723.445 22.015 66.790 0.049 1.800 44.40 0.301 29.215 1.163E+00 0.004 53723.820 TURB. TURB. 0.021 3.211E-02 9.670E-03 0.004
5 4 T-4 373356.134 8499723.313 21.996 66.631 0.049 1.849 44.40 1.506 30.721 1.194E+00 0.021 55178.227 TURB. TURB. 0.021 3.368E-02 5.071E-02 0.019
4 3 T-3 373355.834 8499723.286 21.992 65.834 0.048 1.897 44.40 0.301 31.022 1.225E+00 0.004 56615.236 TURB. TURB. 0.020 3.526E-02 1.062E-02 0.004
3 2 T-2 373354.334 8499723.154 21.972 65.674 0.048 1.945 44.40 1.506 32.528 1.256E+00 0.020 58048.752 TURB. TURB. 0.020 3.687E-02 5.552E-02 0.020
2 1 T-1 373354.034 8499723.128 21.968 64.877 0.047 1.993 44.40 0.301 32.829 1.287E+00 0.004 59464.874 TURB. TURB. 0.020 3.849E-02 1.159E-02 0.004
1 V-30 T-0 373353.284 8499723.062 21.959 64.718 0.047 2.040 44.40 0.753 33.582 1.318E+00 0.010 60877.525 TURB. TURB. 0.020 4.014E-02 3.022E-02 0.009
























U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
33 32 T-32 373325.234 8499720.590 21.588 48.620 0.036 7.523 85.60 1.506 164.441 1.307E+00 0.019 116445.165 TURB. TURB. 0.018 1.784E-02 2.687E-02 -0.017
32 31 T-31 373325.534 8499720.617 21.592 49.417 0.036 7.559 85.60 0.301 164.742 1.314E+00 0.004 117004.657 TURB. TURB. 0.018 1.800E-02 5.421E-03 -0.004
31 30 T-30 373327.034 8499720.749 21.609 49.577 0.036 7.596 85.60 1.506 166.248 1.320E+00 0.019 117565.960 TURB. TURB. 0.018 1.815E-02 2.734E-02 -0.017
30 29 T-29 373327.334 8499720.775 21.613 50.373 0.037 7.633 85.60 0.301 166.549 1.326E+00 0.004 118136.275 TURB. TURB. 0.017 1.831E-02 5.514E-03 -0.004
29 28 T-28 373328.834 8499720.907 21.633 50.532 0.037 7.670 85.60 1.506 168.055 1.333E+00 0.019 118708.391 TURB. TURB. 0.017 1.847E-02 2.782E-02 -0.020
28 27 T-27 373329.134 8499720.934 21.637 51.329 0.038 7.707 85.60 0.301 168.356 1.339E+00 0.004 119289.530 TURB. TURB. 0.017 1.863E-02 5.613E-03 -0.004
27 26 T-26 373330.634 8499721.066 21.658 51.489 0.038 7.745 85.60 1.506 169.862 1.346E+00 0.019 119872.481 TURB. TURB. 0.017 1.880E-02 2.831E-02 -0.021
26 25 T-25 373330.934 8499721.093 21.662 52.286 0.038 7.783 104.60 0.301 170.164 9.057E-01 0.006 98582.766 TURB. TURB. 0.018 7.243E-03 2.182E-03 -0.004
25 24 T-24 373332.434 8499721.225 21.682 52.446 0.038 7.821 104.60 1.506 171.669 9.102E-01 0.028 99068.694 TURB. TURB. 0.018 7.307E-03 1.100E-02 -0.020
24 23 T-23 373332.734 8499721.251 21.686 53.242 0.039 7.860 104.60 0.301 171.971 9.147E-01 0.005 99561.998 TURB. TURB. 0.018 7.373E-03 2.220E-03 -0.004
23 22 T-22 373334.234 8499721.383 21.706 53.401 0.039 7.899 104.60 1.506 173.477 9.193E-01 0.027 100056.774 TURB. TURB. 0.018 7.438E-03 1.120E-02 -0.020
22 21 T-21 373334.534 8499721.410 21.710 54.198 0.040 7.939 104.60 0.301 173.778 9.239E-01 0.005 100558.934 TURB. TURB. 0.018 7.506E-03 2.261E-03 -0.004
21 20 T-20 373336.034 8499721.542 21.730 54.358 0.040 7.979 104.60 1.506 175.284 9.285E-01 0.027 101062.577 TURB. TURB. 0.018 7.573E-03 1.140E-02 -0.020
20 19 T-19 373336.334 8499721.568 21.734 55.155 0.040 8.019 104.60 0.301 175.585 9.332E-01 0.005 101573.605 TURB. TURB. 0.018 7.642E-03 2.301E-03 -0.004
19 18 T-18 373337.834 8499721.700 21.754 55.314 0.040 8.060 104.60 1.506 177.091 9.379E-01 0.027 102086.107 TURB. TURB. 0.018 7.711E-03 1.161E-02 -0.020
18 17 T-17 373338.134 8499721.727 21.758 56.111 0.041 8.101 104.60 0.301 177.392 9.427E-01 0.005 102605.993 TURB. TURB. 0.018 7.782E-03 2.344E-03 -0.004
17 16 T-16 373339.634 8499721.859 21.778 56.271 0.041 8.142 104.60 1.506 178.898 9.475E-01 0.026 103127.361 TURB. TURB. 0.018 7.853E-03 1.183E-02 -0.020
16 15 T-15 373339.934 8499721.885 21.782 57.067 0.042 8.184 104.60 0.301 179.199 9.523E-01 0.005 103656.105 TURB. TURB. 0.018 7.926E-03 2.387E-03 -0.004
15 14 T-14 373341.434 8499722.018 21.802 57.226 0.042 8.225 104.60 1.506 180.705 9.572E-01 0.026 104186.322 TURB. TURB. 0.018 7.999E-03 1.205E-02 -0.020
14 13 T-13 373341.734 8499722.044 21.806 58.024 0.042 8.268 104.60 0.301 181.006 9.621E-01 0.005 104723.933 TURB. TURB. 0.018 8.073E-03 2.431E-03 -0.004
13 12 T-12 373343.234 8499722.176 21.826 58.183 0.043 8.310 104.60 1.506 182.512 9.671E-01 0.026 105263.017 TURB. TURB. 0.018 8.148E-03 1.227E-02 -0.020
12 11 T-11 373343.534 8499722.203 21.830 58.980 0.043 8.354 104.60 0.301 182.813 9.721E-01 0.005 105809.486 TURB. TURB. 0.018 8.224E-03 2.477E-03 -0.004
11 10 T-10 373345.034 8499722.335 21.850 59.140 0.043 8.397 104.60 1.506 184.319 9.771E-01 0.026 106357.436 TURB. TURB. 0.018 8.300E-03 1.250E-02 -0.020
10 9 T-9 373345.334 8499722.361 21.854 59.937 0.044 8.441 104.60 0.301 184.621 9.822E-01 0.005 106912.771 TURB. TURB. 0.018 8.378E-03 2.523E-03 -0.004
9 8 T-8 373346.834 8499722.493 21.873 60.096 0.044 8.485 104.60 1.506 186.126 9.874E-01 0.025 107469.580 TURB. TURB. 0.018 8.457E-03 1.274E-02 -0.019
8 7 T-7 373347.134 8499722.520 21.877 60.892 0.045 8.529 104.60 0.301 186.428 9.925E-01 0.005 108033.764 TURB. TURB. 0.018 8.537E-03 2.572E-03 -0.004
7 6 T-6 373348.634 8499722.652 21.897 61.052 0.045 8.574 104.60 1.506 187.934 9.977E-01 0.025 108599.430 TURB. TURB. 0.018 8.617E-03 1.298E-02 -0.020
6 5 T-5 373348.934 8499722.678 21.901 61.849 0.045 8.619 104.60 0.301 188.235 1.003E+00 0.005 109172.482 TURB. TURB. 0.018 8.699E-03 2.620E-03 -0.004
5 4 T-4 373350.434 8499722.810 21.921 62.008 0.045 8.664 104.60 1.506 189.741 1.008E+00 0.025 109747.007 TURB. TURB. 0.018 8.782E-03 1.322E-02 -0.020
4 3 T-3 373350.734 8499722.837 21.925 62.805 0.046 8.710 104.60 0.301 190.042 1.014E+00 0.005 110328.916 TURB. TURB. 0.018 8.865E-03 2.671E-03 -0.004
3 2 T-2 373352.234 8499722.969 21.945 62.965 0.046 8.756 104.60 1.506 191.548 1.019E+00 0.025 110912.309 TURB. TURB. 0.018 8.950E-03 1.348E-02 -0.020
2 1 T-1 373352.534 8499722.995 21.949 63.761 0.047 8.803 104.60 0.301 191.849 1.024E+00 0.005 111503.076 TURB. TURB. 0.018 9.036E-03 2.721E-03 -0.004
1 V-30 T-0 373353.284 8499723.062 21.959 63.920 0.047 8.850 104.60 0.753 192.602 1.030E+00 0.012 112095.317 TURB. TURB. 0.018 9.122E-03 6.869E-03 -0.010
∆P/γ = ∆P/γ = ∆P/γ = ∆P/γ = ∆P/γ = 1.536E-01 ∑ 2.713 ### -1.739 ###




























1.010E-01 -4.321E-02    
V-30 Pmáx 10.78 Pmín 9.07
-1.522E-01 9.77 9.77 2.068E-02 9.75
3.841E-01 9.62 9.62 -1.037E-02 9.63
1.649E-01 10.00 10.00 -2.644E-02 10.03
3.203E-01 10.17 10.17 -1.869E-01 10.36
1.536E-01 10.49 10.49 -8.325E-02 10.57
1.010E-01 10.64 10.64 -1.358E-01 10.78
-4.321E-02 10.74 10.74 1.589E-01 10.58
P-V 30 10.7
8.766E-01 9.82 9.82 7.536E-01 9.07
∆H 15.85% C.U 91.86%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.424E-01
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
163 373323.734 8499671.858 21.646 48.620
163 162 T-162 373323.734 8499672.158 21.646 0.790 0.790 16.100 0.300 48.320 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 4.628E-04
162 161 T-161 373323.734 8499672.458 21.645 0.790 1.580 16.100 0.300 48.020 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 4.628E-04
161 160 T-160 373323.734 8499672.758 21.645 0.790 2.370 16.100 0.300 47.720 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 4.628E-04
4 3 T-3 373323.734 8499719.858 21.572 0.790 126.400 16.100 0.300 0.620 1.725E-01 0.029 2889.385 CRIT. TURB. 0.044 1.246E-03 1.516E-04 4.628E-04
3 2 T-2 373323.734 8499720.158 21.571 0.790 127.190 16.100 0.300 0.320 1.735E-01 0.029 2907.444 CRIT. TURB. 0.044 1.259E-03 1.535E-04 4.628E-04
2 1 T-1 373323.734 8499720.458 21.571 0.790 127.980 16.100 0.300 0.020 1.746E-01 0.029 2925.502 CRIT. TURB. 0.044 1.272E-03 1.554E-04 4.628E-04
1 L33 T-0 127.980 16.000 0.700 1.768E-01 0.066 2943.787 CRIT. TURB. 0.044 3.057E-03 1.593E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
135 134 T-134 373233.434 8499712.503 20.769 62.814 0.046 4.121 71.20 1.506 72.281 1.035E+00 0.024 76690.863 TURB. TURB. 0.019 1.467E-02 2.209E-02 -0.014
134 133 T-133 373233.734 8499712.529 20.772 61.649 0.045 4.166 71.20 0.301 72.582 1.046E+00 0.005 77530.008 TURB. TURB. 0.019 1.496E-02 4.504E-03 -0.003
133 132 T-132 373235.234 8499712.661 20.786 61.470 0.045 4.211 71.20 1.506 74.088 1.058E+00 0.024 78366.717 TURB. TURB. 0.019 1.525E-02 2.296E-02 -0.014
132 131 T-131 373235.534 8499712.688 20.788 60.577 0.044 4.256 71.20 0.301 74.389 1.069E+00 0.005 79191.270 TURB. TURB. 0.019 1.554E-02 4.680E-03 -0.002
131 130 T-130 373237.034 8499712.820 20.799 60.399 0.044 4.300 71.20 1.506 75.895 1.080E+00 0.023 80013.400 TURB. TURB. 0.019 1.583E-02 2.383E-02 -0.011
130 129 T-129 373237.334 8499712.846 20.799 59.505 0.044 4.343 71.20 0.301 76.196 1.091E+00 0.005 80823.358 TURB. TURB. 0.019 1.611E-02 4.852E-03 0.000
129 128 T-128 373238.834 8499712.979 20.799 59.326 0.043 4.387 71.20 1.506 77.702 1.102E+00 0.023 81630.878 TURB. TURB. 0.019 1.640E-02 2.470E-02 0.000
128 127 T-127 373239.134 8499713.005 20.799 58.434 0.043 4.430 71.20 0.301 78.003 1.113E+00 0.005 82426.253 TURB. TURB. 0.019 1.669E-02 5.026E-03 0.000
127 126 T-126 373240.634 8499713.137 20.799 58.255 0.043 4.472 71.20 1.506 79.509 1.123E+00 0.022 83219.193 TURB. TURB. 0.019 1.698E-02 2.557E-02 0.000
126 125 T-125 373240.934 8499713.164 20.799 57.360 0.042 4.514 71.20 0.301 79.810 1.134E+00 0.004 83999.961 TURB. TURB. 0.019 1.727E-02 5.201E-03 0.000
125 124 T-124 373242.434 8499713.296 20.799 57.182 0.042 4.556 71.20 1.506 81.316 1.144E+00 0.022 84778.307 TURB. TURB. 0.019 1.755E-02 2.643E-02 0.000
124 123 T-123 373242.734 8499713.322 20.800 56.289 0.041 4.597 71.20 0.301 81.617 1.155E+00 0.004 85544.497 TURB. TURB. 0.019 1.784E-02 5.372E-03 -0.001
123 122 T-122 373244.234 8499713.454 20.803 56.110 0.041 4.638 71.20 1.506 83.123 1.165E+00 0.022 86308.251 TURB. TURB. 0.019 1.813E-02 2.729E-02 -0.003
122 121 T-121 373244.534 8499713.481 20.805 55.217 0.040 4.679 71.20 0.301 83.424 1.175E+00 0.004 87059.850 TURB. TURB. 0.019 1.841E-02 5.545E-03 -0.002
121 120 T-120 373246.034 8499713.613 20.816 55.038 0.040 4.719 71.20 1.506 84.930 1.185E+00 0.021 87809.013 TURB. TURB. 0.019 1.869E-02 2.815E-02 -0.011
120 119 T-119 373246.334 8499713.639 20.818 54.145 0.040 4.758 71.20 0.301 85.231 1.195E+00 0.004 88546.021 TURB. TURB. 0.019 1.898E-02 5.715E-03 -0.002
119 118 T-118 373247.834 8499713.771 20.828 53.966 0.039 4.798 71.20 1.506 86.737 1.205E+00 0.021 89280.593 TURB. TURB. 0.019 1.926E-02 2.900E-02 -0.010
118 117 T-117 373248.134 8499713.798 20.831 53.074 0.039 4.837 71.20 0.301 87.038 1.215E+00 0.004 90003.010 TURB. TURB. 0.018 1.954E-02 5.886E-03 -0.003
117 116 T-116 373249.634 8499713.930 20.841 52.896 0.039 4.875 71.20 1.506 88.544 1.225E+00 0.020 90723.005 TURB. TURB. 0.018 1.982E-02 2.985E-02 -0.010
116 115 T-115 373249.934 8499713.956 20.843 52.002 0.038 4.913 71.20 0.301 88.845 1.234E+00 0.004 91430.831 TURB. TURB. 0.018 2.010E-02 6.053E-03 -0.002
115 114 T-114 373251.434 8499714.089 20.854 51.823 0.038 4.951 71.20 1.506 90.351 1.244E+00 0.020 92136.222 TURB. TURB. 0.018 2.038E-02 3.069E-02 -0.011
114 113 T-113 373251.734 8499714.115 20.856 50.931 0.037 4.989 71.20 0.301 90.652 1.253E+00 0.004 92829.471 TURB. TURB. 0.018 2.066E-02 6.220E-03 -0.002
113 112 T-112 373253.234 8499714.247 20.867 50.752 0.037 5.026 71.20 1.506 92.158 1.262E+00 0.020 93520.284 TURB. TURB. 0.018 2.093E-02 3.152E-02 -0.011
112 111 T-111 373253.534 8499714.274 20.869 49.858 0.036 5.062 71.20 0.301 92.459 1.271E+00 0.004 94198.928 TURB. TURB. 0.018 2.121E-02 6.388E-03 -0.002
111 110 T-110 373255.034 8499714.406 20.880 49.680 0.036 5.099 71.20 1.506 93.965 1.281E+00 0.020 94875.150 TURB. TURB. 0.018 2.148E-02 3.234E-02 -0.011
110 109 T-109 373255.334 8499714.432 20.882 48.787 0.036 5.134 71.20 0.301 94.266 1.290E+00 0.004 95539.215 TURB. TURB. 0.018 2.175E-02 6.550E-03 -0.002
109 108 T-108 373256.834 8499714.564 20.892 48.608 0.036 5.170 71.20 1.506 95.772 1.298E+00 0.019 96200.842 TURB. TURB. 0.018 2.202E-02 3.316E-02 -0.010
108 107 T-107 373257.134 8499714.591 20.895 47.713 0.035 5.205 71.20 0.301 96.073 1.307E+00 0.004 96850.300 TURB. TURB. 0.018 2.229E-02 6.714E-03 -0.003
107 106 T-106 373258.634 8499714.723 20.905 47.535 0.035 5.239 71.20 1.506 97.579 1.316E+00 0.019 97497.333 TURB. TURB. 0.018 2.256E-02 3.397E-02 -0.010
106 105 T-105 373258.934 8499714.749 20.907 46.642 0.034 5.274 71.20 0.301 97.880 1.325E+00 0.004 98132.211 TURB. TURB. 0.018 2.282E-02 6.872E-03 -0.002
105 104 T-104 373260.434 8499714.882 20.918 46.463 0.034 5.308 71.20 1.506 99.386 1.333E+00 0.019 98764.651 TURB. TURB. 0.018 2.309E-02 3.477E-02 -0.011
104 103 T-103 373260.734 8499714.908 20.920 45.837 0.034 5.341 71.20 0.301 99.688 1.341E+00 0.004 99388.570 TURB. TURB. 0.018 2.335E-02 7.031E-03 -0.002
103 102 T-102 373262.234 8499715.040 20.931 45.745 0.033 5.375 71.20 1.506 101.193 1.350E+00 0.019 100011.237 TURB. TURB. 0.018 2.361E-02 3.556E-02 -0.011
102 101 T-101 373262.534 8499715.067 20.933 45.290 0.033 5.408 85.60 0.301 101.495 9.397E-01 0.005 83699.684 TURB. TURB. 0.019 9.864E-03 2.971E-03 -0.002
101 100 T-100 373264.034 8499715.199 20.944 45.199 0.033 5.441 85.60 1.506 103.000 9.454E-01 0.027 84211.422 TURB. TURB. 0.019 9.972E-03 1.502E-02 -0.011
100 99 T-99 373264.334 8499715.225 20.946 44.744 0.033 5.473 85.60 0.301 103.302 9.511E-01 0.005 84718.008 TURB. TURB. 0.019 1.008E-02 3.035E-03 -0.002
99 98 T-98 373265.834 8499715.357 20.957 44.652 0.033 5.506 85.60 1.506 104.807 9.568E-01 0.026 85223.553 TURB. TURB. 0.019 1.019E-02 1.534E-02 -0.011
98 97 T-97 373266.134 8499715.384 20.959 44.197 0.032 5.538 85.60 0.301 105.109 9.624E-01 0.005 85723.947 TURB. TURB. 0.019 1.029E-02 3.101E-03 -0.002
97 96 T-96 373267.634 8499715.516 20.970 44.106 0.032 5.571 85.60 1.506 106.614 9.680E-01 0.026 86223.311 TURB. TURB. 0.019 1.040E-02 1.566E-02 -0.011
96 95 T-95 373267.934 8499715.542 20.972 43.651 0.032 5.603 85.60 0.301 106.916 9.735E-01 0.005 86717.524 TURB. TURB. 0.019 1.051E-02 3.165E-03 -0.002
95 94 T-94 373269.434 8499715.674 20.983 43.559 0.032 5.635 85.60 1.506 108.421 9.791E-01 0.026 87210.695 TURB. TURB. 0.019 1.062E-02 1.599E-02 -0.011
94 93 T-93 373269.734 8499715.701 20.985 43.103 0.032 5.666 85.60 0.301 108.723 9.846E-01 0.005 87698.704 TURB. TURB. 0.019 1.072E-02 3.230E-03 -0.002
93 92 T-92 373271.234 8499715.833 20.995 43.013 0.031 5.698 85.60 1.506 110.228 9.900E-01 0.025 88185.694 TURB. TURB. 0.019 1.083E-02 1.631E-02 -0.010
92 91 T-91 373271.534 8499715.859 20.998 42.557 0.031 5.729 85.60 0.301 110.530 9.954E-01 0.005 88667.522 TURB. TURB. 0.019 1.094E-02 3.294E-03 -0.003
91 90 T-90 373273.034 8499715.992 21.001 42.466 0.031 5.760 85.60 1.506 112.035 1.001E+00 0.025 89148.320 TURB. TURB. 0.019 1.104E-02 1.663E-02 -0.003
90 89 T-89 373273.334 8499716.018 21.004 42.011 0.031 5.790 85.60 0.301 112.337 1.006E+00 0.005 89623.965 TURB. TURB. 0.018 1.115E-02 3.358E-03 -0.003
89 88 T-88 373274.834 8499716.150 21.019 41.920 0.031 5.821 85.60 1.506 113.842 1.012E+00 0.025 90098.580 TURB. TURB. 0.018 1.126E-02 1.695E-02 -0.015
88 87 T-87 373275.134 8499716.177 21.021 41.464 0.030 5.851 85.60 0.301 114.144 1.017E+00 0.005 90568.031 TURB. TURB. 0.018 1.136E-02 3.422E-03 -0.002
87 86 T-86 373276.634 8499716.309 21.035 41.374 0.030 5.882 85.60 1.506 115.650 1.022E+00 0.025 91036.462 TURB. TURB. 0.018 1.147E-02 1.727E-02 -0.014
86 85 T-85 373276.934 8499716.335 21.039 40.918 0.030 5.912 85.60 0.301 115.951 1.027E+00 0.005 91499.730 TURB. TURB. 0.018 1.157E-02 3.485E-03 -0.004
85 84 T-84 373278.434 8499716.467 21.055 40.826 0.030 5.941 85.60 1.506 117.457 1.032E+00 0.024 91961.955 TURB. TURB. 0.018 1.168E-02 1.758E-02 -0.016
84 83 T-83 373278.734 8499716.494 21.058 40.371 0.030 5.971 85.60 0.301 117.758 1.038E+00 0.005 92419.029 TURB. TURB. 0.018 1.178E-02 3.549E-03 -0.003
83 82 T-82 373280.234 8499716.626 21.074 40.280 0.029 6.000 85.60 1.506 119.264 1.043E+00 0.024 92875.073 TURB. TURB. 0.018 1.189E-02 1.790E-02 -0.016
82 81 T-81 373280.534 8499716.652 21.077 39.825 0.029 6.030 85.60 0.301 119.565 1.048E+00 0.005 93325.966 TURB. TURB. 0.018 1.199E-02 3.610E-03 -0.003
81 80 T-80 373282.034 8499716.784 21.093 39.733 0.029 6.059 85.60 1.506 121.071 1.053E+00 0.024 93775.817 TURB. TURB. 0.018 1.209E-02 1.821E-02 -0.016
80 79 T-79 373282.334 8499716.811 21.097 39.278 0.029 6.087 85.60 0.301 121.372 1.058E+00 0.005 94220.517 TURB. TURB. 0.018 1.220E-02 3.674E-03 -0.004
79 78 T-78 373283.834 8499716.943 21.113 39.187 0.029 6.116 85.60 1.506 122.878 1.063E+00 0.024 94664.186 TURB. TURB. 0.018 1.230E-02 1.852E-02 -0.016
78 77 T-77 373284.134 8499716.969 21.116 38.731 0.028 6.144 85.60 0.301 123.179 1.068E+00 0.005 95102.694 TURB. TURB. 0.018 1.240E-02 3.735E-03 -0.003
77 76 T-76 373285.634 8499717.102 21.132 38.640 0.028 6.173 85.60 1.506 124.685 1.073E+00 0.023 95540.171 TURB. TURB. 0.018 1.250E-02 1.883E-02 -0.016
76 75 T-75 373285.934 8499717.128 21.135 38.185 0.028 6.201 85.60 0.301 124.986 1.077E+00 0.005 95972.498 TURB. TURB. 0.018 1.261E-02 3.796E-03 -0.003
75 74 T-74 373287.434 8499717.260 21.151 38.094 0.028 6.228 85.60 1.506 126.492 1.082E+00 0.023 96403.794 TURB. TURB. 0.018 1.271E-02 1.914E-02 -0.016
74 73 T-73 373287.734 8499717.287 21.155 37.638 0.028 6.256 85.60 0.301 126.793 1.087E+00 0.005 96829.928 TURB. TURB. 0.018 1.281E-02 3.858E-03 -0.004
73 72 T-72 373289.234 8499717.419 21.171 37.548 0.027 6.283 85.60 1.506 128.299 1.092E+00 0.023 97255.044 TURB. TURB. 0.018 1.291E-02 1.944E-02 -0.016
72 71 T-71 373289.534 8499717.445 21.174 37.092 0.027 6.311 85.60 0.301 128.600 1.097E+00 0.005 97674.997 TURB. TURB. 0.018 1.301E-02 3.918E-03 -0.003
71 70 T-70 373291.034 8499717.577 21.191 37.001 0.027 6.338 85.60 1.506 130.106 1.101E+00 0.023 98093.921 TURB. TURB. 0.018 1.311E-02 1.974E-02 -0.017
70 69 T-69 373291.334 8499717.604 21.195 37.465 0.027 6.365 85.60 0.301 130.407 1.106E+00 0.005 98518.095 TURB. TURB. 0.018 1.321E-02 3.980E-03 -0.004
69 68 T-68 373292.834 8499717.736 21.211 37.559 0.027 6.393 85.60 1.506 131.913 1.111E+00 0.023 98943.333 TURB. TURB. 0.018 1.331E-02 2.005E-02 -0.016
68 67 T-67 373293.134 8499717.762 21.215 38.028 0.028 6.420 85.60 0.301 132.214 1.116E+00 0.004 99373.880 TURB. TURB. 0.018 1.342E-02 4.041E-03 -0.004
67 66 T-66 373294.634 8499717.895 21.232 38.121 0.028 6.448 85.60 1.506 133.720 1.120E+00 0.022 99805.480 TURB. TURB. 0.018 1.352E-02 2.037E-02 -0.017
66 65 T-65 373294.934 8499717.921 21.236 38.591 0.028 6.476 85.60 0.301 134.022 1.125E+00 0.004 100242.401 TURB. TURB. 0.018 1.363E-02 4.105E-03 -0.004
65 64 T-64 373296.434 8499718.053 21.253 38.684 0.028 6.505 85.60 1.506 135.527 1.130E+00 0.022 100680.375 TURB. TURB. 0.018 1.374E-02 2.069E-02 -0.017
64 63 T-63 373296.734 8499718.080 21.257 39.153 0.029 6.533 85.60 0.301 135.829 1.135E+00 0.004 101123.659 TURB. TURB. 0.018 1.385E-02 4.171E-03 -0.004
63 62 T-62 373298.234 8499718.212 21.274 39.248 0.029 6.562 85.60 1.506 137.335 1.140E+00 0.022 101568.018 TURB. TURB. 0.018 1.396E-02 2.102E-02 -0.017
62 61 T-61 373298.534 8499718.238 21.278 39.716 0.029 6.591 85.60 0.301 137.636 1.145E+00 0.004 102017.677 TURB. TURB. 0.018 1.407E-02 4.236E-03 -0.004
61 60 T-60 373300.034 8499718.370 21.295 39.810 0.029 6.620 85.60 1.506 139.142 1.150E+00 0.022 102468.400 TURB. TURB. 0.018 1.418E-02 2.135E-02 -0.017
60 59 T-59 373300.334 8499718.397 21.299 40.279 0.029 6.650 85.60 0.301 139.443 1.155E+00 0.004 102924.433 TURB. TURB. 0.018 1.429E-02 4.305E-03 -0.004
59 58 T-58 373301.834 8499718.529 21.316 40.373 0.030 6.679 85.60 1.506 140.949 1.161E+00 0.022 103381.530 TURB. TURB. 0.018 1.441E-02 2.169E-02 -0.017
58 57 T-57 373302.134 8499718.555 21.320 40.842 0.030 6.709 85.60 0.301 141.250 1.166E+00 0.004 103843.937 TURB. TURB. 0.018 1.452E-02 4.373E-03 -0.004
57 56 T-56 373303.634 8499718.687 21.337 40.935 0.030 6.739 85.60 1.506 142.756 1.171E+00 0.021 104307.397 TURB. TURB. 0.018 1.464E-02 2.204E-02 -0.017
56 55 T-55 373303.934 8499718.714 21.341 41.404 0.030 6.769 85.60 0.301 143.057 1.176E+00 0.004 104776.166 TURB. TURB. 0.018 1.476E-02 4.446E-03 -0.004
55 54 T-54 373305.434 8499718.846 21.358 41.498 0.030 6.800 85.60 1.506 144.563 1.182E+00 0.021 105245.999 TURB. TURB. 0.018 1.488E-02 2.240E-02 -0.017
54 53 T-53 373305.734 8499718.872 21.362 41.967 0.031 6.830 85.60 0.301 144.864 1.187E+00 0.004 105721.142 TURB. TURB. 0.018 1.500E-02 4.516E-03 -0.004
53 52 T-52 373307.234 8499719.005 21.380 42.060 0.031 6.861 85.60 1.506 146.370 1.192E+00 0.021 106197.338 TURB. TURB. 0.018 1.512E-02 2.277E-02 -0.018
52 51 T-51 373307.534 8499719.031 21.383 42.530 0.031 6.892 85.60 0.301 146.671 1.198E+00 0.004 106678.855 TURB. TURB. 0.018 1.524E-02 4.590E-03 -0.003
51 50 T-50 373309.034 8499719.163 21.400 42.623 0.031 6.923 85.60 1.506 148.177 1.203E+00 0.021 107161.425 TURB. TURB. 0.018 1.537E-02 2.314E-02 -0.017
50 49 T-49 373309.334 8499719.190 21.403 43.092 0.032 6.955 85.60 0.301 148.478 1.209E+00 0.004 107649.305 TURB. TURB. 0.018 1.549E-02 4.667E-03 -0.003
49 48 T-48 373310.834 8499719.322 21.421 43.187 0.032 6.987 85.60 1.506 149.984 1.214E+00 0.021 108138.261 TURB. TURB. 0.018 1.562E-02 2.352E-02 -0.018
48 47 T-47 373311.134 8499719.348 21.424 43.655 0.032 7.019 85.60 0.301 150.285 1.220E+00 0.004 108632.515 TURB. TURB. 0.018 1.575E-02 4.742E-03 -0.003
47 46 T-46 373312.634 8499719.480 21.442 43.749 0.032 7.051 85.60 1.506 151.791 1.225E+00 0.020 109127.833 TURB. TURB. 0.018 1.588E-02 2.391E-02 -0.018
46 45 T-45 373312.934 8499719.507 21.445 44.217 0.032 7.083 85.60 0.301 152.092 1.231E+00 0.004 109628.450 TURB. TURB. 0.018 1.601E-02 4.822E-03 -0.003
45 44 T-44 373314.434 8499719.639 21.463 44.312 0.032 7.115 85.60 1.506 153.598 1.236E+00 0.020 110130.143 TURB. TURB. 0.018 1.614E-02 2.431E-02 -0.018
44 43 T-43 373314.734 8499719.665 21.466 44.711 0.033 7.148 85.60 0.301 153.900 1.242E+00 0.004 110636.353 TURB. TURB. 0.018 1.627E-02 4.901E-03 -0.003
43 42 T-42 373316.234 8499719.797 21.483 44.874 0.033 7.181 85.60 1.506 155.405 1.248E+00 0.020 111144.408 TURB. TURB. 0.018 1.641E-02 2.471E-02 -0.017
42 41 T-41 373316.534 8499719.824 21.487 45.343 0.033 7.214 85.60 0.301 155.707 1.254E+00 0.004 111657.774 TURB. TURB. 0.018 1.654E-02 4.984E-03 -0.004
41 40 T-40 373318.034 8499719.956 21.504 45.437 0.033 7.247 85.60 1.506 157.213 1.259E+00 0.020 112172.204 TURB. TURB. 0.018 1.668E-02 2.512E-02 -0.017
40 39 T-39 373318.334 8499719.982 21.508 45.906 0.034 7.281 85.60 0.301 157.514 1.265E+00 0.004 112691.944 TURB. TURB. 0.018 1.682E-02 5.066E-03 -0.004
39 38 T-38 373319.834 8499720.115 21.525 45.999 0.034 7.314 85.60 1.506 159.020 1.271E+00 0.020 113212.737 TURB. TURB. 0.018 1.696E-02 2.554E-02 -0.017
38 37 T-37 373320.134 8499720.141 21.529 46.548 0.034 7.349 85.60 0.301 159.321 1.277E+00 0.004 113739.746 TURB. TURB. 0.018 1.710E-02 5.151E-03 -0.004
37 36 T-36 373321.634 8499720.273 21.546 46.707 0.034 7.383 85.60 1.506 160.827 1.283E+00 0.020 114268.555 TURB. TURB. 0.018 1.725E-02 2.597E-02 -0.017
36 35 T-35 373321.934 8499720.300 21.550 47.504 0.035 7.417 85.60 0.301 161.128 1.289E+00 0.004 114806.387 TURB. TURB. 0.018 1.739E-02 5.240E-03 -0.004
35 34 T-34 373323.434 8499720.432 21.567 47.664 0.035 7.452 85.60 1.506 162.634 1.295E+00 0.019 115346.030 TURB. TURB. 0.018 1.754E-02 2.641E-02 -0.017
34 33 T-33 373323.734 8499720.458 21.571 48.461 0.035 7.488 85.60 0.301 162.935 1.301E+00 0.004 115894.698 TURB. TURB. 0.018 1.769E-02 5.328E-03 -0.004
∆P/γ = ∆P/γ = ∆P/γ = ∆P/γ = ∆P/γ = 1.536E-01 ∑ 2.713 ### -1.739 ###






























































1.010E-01 -4.321E-02  
Sub. Unidad de Riego # 31 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
281 373746.434 8499675.034 25.453 84.177
281 280 T-280 373746.434 8499674.734 25.452 0.790 0.790 16.100 0.300 83.877 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 3.493E-04
280 279 T-279 373746.434 8499674.434 25.452 0.790 1.580 16.100 0.300 83.577 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 3.493E-04
279 278 T-278 373746.434 8499674.134 25.452 0.790 2.370 16.100 0.300 83.277 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 3.493E-04
4 3 T-3 373746.434 8499591.634 25.356 0.790 219.620 16.100 0.300 0.777 2.997E-01 0.017 5020.307 TURB.TURB. 0.037 3.194E-03 4.577E-04 3.493E-04
3 2 T-2 373746.434 8499591.334 25.355 0.790 220.410 16.100 0.300 0.477 3.007E-01 0.017 5038.365 TURB.TURB. 0.037 3.214E-03 4.610E-04 3.493E-04
2 1 T-1 373746.434 8499591.034 25.355 0.790 221.200 16.100 0.300 0.177 3.018E-01 0.017 5056.424 TURB.TURB. 0.037 3.234E-03 4.643E-04 3.493E-04
1 L134 T-0 221.200 16.000 0.700 3.056E-01 0.038 5088.027 TURB.TURB. 0.037 7.770E-03 4.760E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 3.408E-01 4.404E-02 9.779E-02
7 373923.134 8499608.404 26.600 1.953
7 6 T-6 373923.134 8499608.104 26.600 0.790 0.790 16.100 0.300 1.653 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 0.000E+00
6 5 T-5 373923.134 8499607.804 26.600 0.790 1.580 16.100 0.300 1.353 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 0.000E+00
5 4 T-4 373923.134 8499607.504 26.600 0.790 2.370 16.100 0.300 1.053 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 0.000E+00
4 3 T-3 373923.134 8499607.204 26.600 0.790 3.160 16.100 0.300 0.753 4.312E-03 1.160 72.235 LAM. LAM. 0.886 1.564E-05 9.475E-08 0.000E+00
3 2 T-2 373923.134 8499606.904 26.600 0.790 3.950 16.100 0.300 0.453 5.390E-03 0.928 90.293 LAM. LAM. 0.709 1.955E-05 1.480E-07 0.000E+00
2 1 T-1 373923.134 8499606.604 26.600 0.790 4.740 16.100 0.300 0.153 6.467E-03 0.773 108.352 LAM. LAM. 0.591 2.346E-05 2.132E-07 0.000E+00
1 L64 T-0 4.740 16.000 0.700 6.549E-03 1.782 109.029 LAM. LAM. 0.587 5.613E-05 2.186E-07 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.383E-04 7.575E-07 0.000E+00
281 373867.334 8499685.687 26.099 84.175
281 280 T-280 373867.334 8499685.387 26.099 0.790 0.790 16.100 0.300 83.875 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 3.065E-04
280 279 T-279 373867.334 8499685.087 26.098 0.790 1.580 16.100 0.300 83.575 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 3.065E-04
279 278 T-278 373867.334 8499684.787 26.098 0.790 2.370 16.100 0.300 83.275 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 3.065E-04
4 3 T-3 373867.334 8499602.287 26.014 0.790 219.620 16.100 0.300 0.775 2.997E-01 0.017 5020.307 TURB.TURB. 0.037 3.194E-03 4.577E-04 3.065E-04
3 2 T-2 373867.334 8499601.987 26.013 0.790 220.410 16.100 0.300 0.475 3.007E-01 0.017 5038.365 TURB.TURB. 0.037 3.214E-03 4.610E-04 3.065E-04
2 1 T-1 373867.334 8499601.687 26.013 0.790 221.200 16.100 0.300 0.175 3.018E-01 0.017 5056.424 TURB.TURB. 0.037 3.234E-03 4.643E-04 3.065E-04
1 L2 T-0 221.200 16.000 0.700 3.056E-01 0.038 5088.027 TURB.TURB. 0.037 7.770E-03 4.760E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 3.408E-01 4.404E-02 8.582E-02
COOR.
GOTERO
4.781E-01 -4.760E-03 9.800E-02 28.861
1.369E-04 -2.126E-06 0.000E+00 13.146
4.661E-01 -4.760E-03 8.600E-02 28.861  
 
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
64 373923.134 8499606.604 26.600
64 63 T-63 373922.834 8499606.577 26.600 1.953 0.001 0.001 44.40 0.301 0.301 9.227E-04 5.441 42.629 LAMI. LAMI. 1.501 1.467E-06 4.419E-07 0.000
63 62 T-62 373921.334 8499606.445 26.600 2.434 0.002 0.003 44.40 1.506 1.807 2.073E-03 12.109 95.758 LAMI. LAMI. 0.668 3.296E-06 4.963E-06 0.000
62 61 T-61 373921.034 8499606.419 26.600 4.652 0.003 0.007 44.40 0.301 2.108 4.270E-03 1.175 197.300 LAMI. LAMI. 0.324 6.791E-06 2.045E-06 0.000
61 60 T-60 373919.534 8499606.286 26.580 5.096 0.004 0.010 44.40 1.506 3.614 6.678E-03 3.759 308.534 LAMI. LAMI. 0.207 1.062E-05 1.599E-05 0.020
60 59 T-59 373919.234 8499606.260 26.576 7.316 0.005 0.016 44.40 0.301 3.915 1.013E-02 0.495 468.226 LAMI. LAMI. 0.137 1.612E-05 4.853E-06 0.004
59 58 T-58 373917.734 8499606.128 26.554 7.759 0.006 0.021 44.40 1.506 5.421 1.380E-02 1.819 637.587 LAMI. LAMI. 0.100 2.194E-05 3.305E-05 0.022
58 57 T-57 373917.434 8499606.101 26.550 9.978 0.007 0.029 44.40 0.301 5.722 1.851E-02 0.271 855.384 LAMI. LAMI. 0.075 2.944E-05 8.869E-06 0.004
57 56 T-56 373915.934 8499605.969 26.528 10.422 0.008 0.036 44.40 1.506 7.228 2.344E-02 1.071 1082.873 LAMI. LAMI. 0.059 3.727E-05 5.613E-05 0.022
56 55 T-55 373915.634 8499605.943 26.523 12.641 0.009 0.046 44.40 0.301 7.530 2.941E-02 0.171 1358.797 LAMI. LAMI. 0.047 4.677E-05 1.408E-05 0.005
55 54 T-54 373914.134 8499605.811 26.502 13.084 0.010 0.055 44.40 1.506 9.036 3.559E-02 0.705 1644.391 LAMI. LAMI. 0.039 5.660E-05 8.523E-05 0.021
54 53 T-53 373913.834 8499605.784 26.498 15.303 0.011 0.066 44.40 0.301 9.337 4.282E-02 0.117 1978.421 LAMI. LAMI. 0.032 6.809E-05 2.051E-05 0.004
53 52 T-52 373912.334 8499605.652 26.479 15.748 0.012 0.078 44.40 1.506 10.843 5.026E-02 0.499 2322.163 CRIT. TURB. 0.047 1.368E-04 2.060E-04 0.019
52 51 T-51 373912.034 8499605.626 26.475 17.966 0.013 0.091 44.40 0.301 11.144 5.875E-02 0.085 2714.320 CRIT. TURB. 0.045 1.780E-04 5.359E-05 0.004
51 50 T-50 373910.534 8499605.493 26.455 18.410 0.013 0.104 44.40 1.506 12.650 6.745E-02 0.372 3116.168 CRIT. TURB. 0.043 2.248E-04 3.385E-04 0.020
50 49 T-49 373910.234 8499605.467 26.451 20.630 0.015 0.120 44.40 0.301 12.951 7.719E-02 0.065 3566.473 CRIT. TURB. 0.041 2.827E-04 8.513E-05 0.004
49 48 T-48 373908.734 8499605.335 26.432 21.073 0.015 0.135 44.40 1.506 14.457 8.715E-02 0.288 4026.448 TURB. TURB. 0.040 3.476E-04 5.234E-04 0.019
48 47 T-47 373908.434 8499605.308 26.428 23.292 0.017 0.152 44.40 0.301 14.758 9.815E-02 0.051 4534.858 TURB. TURB. 0.039 4.258E-04 1.283E-04 0.004
47 46 T-46 373906.934 8499605.176 26.409 23.736 0.017 0.169 44.40 1.506 16.264 1.094E-01 0.229 5052.960 TURB. TURB. 0.037 5.124E-04 7.716E-04 0.019
46 45 T-45 373906.634 8499605.150 26.405 25.955 0.019 0.188 44.40 0.301 16.565 1.216E-01 0.041 5619.497 TURB. TURB. 0.036 6.149E-04 1.852E-04 0.004
45 44 T-44 373905.134 8499605.018 26.386 26.398 0.019 0.208 44.40 1.506 18.071 1.341E-01 0.187 6195.704 TURB. TURB. 0.035 7.272E-04 1.095E-03 0.019
44 43 T-43 373904.834 8499604.991 26.383 28.617 0.021 0.229 44.40 0.301 18.372 1.476E-01 0.034 6820.346 TURB. TURB. 0.034 8.580E-04 2.585E-04 0.003
43 42 T-42 373903.334 8499604.859 26.364 29.062 0.021 0.250 44.40 1.506 19.878 1.614E-01 0.156 7454.702 TURB. TURB. 0.033 1.000E-03 1.506E-03 0.019
42 41 T-41 373903.034 8499604.833 26.360 31.281 0.023 0.273 44.40 0.301 20.179 1.761E-01 0.028 8137.493 TURB. TURB. 0.033 1.164E-03 3.505E-04 0.004
41 40 T-40 373901.556 8499604.702 26.343 31.724 0.023 0.296 44.40 1.484 21.663 1.911E-01 0.129 8829.954 TURB. TURB. 0.032 1.341E-03 1.989E-03 0.017
40 39 T-39 373901.215 8499604.672 26.338 33.942 0.025 0.321 44.40 0.342 22.006 2.072E-01 0.028 9570.829 TURB. TURB. 0.031 1.542E-03 5.278E-04 0.005
39 38 T-38 373899.734 8499604.542 26.317 34.389 0.025 0.346 44.40 1.487 23.493 2.234E-01 0.111 10321.460 TURB. TURB. 0.031 1.758E-03 2.613E-03 0.021
38 37 T-37 373899.434 8499604.515 26.313 36.606 0.027 0.373 44.40 0.301 23.794 2.407E-01 0.021 11120.483 TURB. TURB. 0.030 2.001E-03 6.027E-04 0.004
37 36 T-36 373897.934 8499604.383 26.288 37.050 0.027 0.400 44.40 1.506 25.300 2.582E-01 0.097 11929.198 TURB. TURB. 0.030 2.261E-03 3.405E-03 0.025
36 35 T-35 373897.634 8499604.357 26.282 39.269 0.029 0.428 44.40 0.301 25.601 2.767E-01 0.018 12786.349 TURB. TURB. 0.029 2.552E-03 7.685E-04 0.006
35 34 T-34 373896.134 8499604.225 26.254 39.713 0.029 0.458 44.40 1.506 27.107 2.955E-01 0.085 13653.190 TURB. TURB. 0.029 2.861E-03 4.309E-03 0.028
34 33 T-33 373895.834 8499604.198 26.248 41.931 0.031 0.488 44.40 0.301 27.408 3.153E-01 0.016 14568.446 TURB. TURB. 0.028 3.204E-03 9.654E-04 0.006
33 32 T-32 373894.334 8499604.066 26.220 42.376 0.031 0.519 44.40 1.506 28.914 3.353E-01 0.075 15493.415 TURB. TURB. 0.028 3.569E-03 5.375E-03 0.028
32 31 T-31 373894.034 8499604.040 26.214 44.595 0.033 0.552 44.40 0.301 29.216 3.564E-01 0.014 16466.820 TURB. TURB. 0.027 3.970E-03 1.196E-03 0.006
31 30 T-30 373892.534 8499603.907 26.195 45.038 0.033 0.585 44.40 1.506 30.722 3.777E-01 0.066 17449.894 TURB. TURB. 0.027 4.395E-03 6.619E-03 0.019
30 29 T-29 373892.234 8499603.881 26.192 47.258 0.035 0.619 44.40 0.301 31.023 4.000E-01 0.013 18481.426 TURB. TURB. 0.026 4.861E-03 1.464E-03 0.003
29 28 T-28 373890.734 8499603.749 26.182 47.701 0.035 0.654 44.40 1.506 32.529 4.226E-01 0.059 19522.627 TURB. TURB. 0.026 5.352E-03 8.059E-03 0.010
28 27 T-27 373890.434 8499603.722 26.179 49.920 0.037 0.691 44.40 0.301 32.830 4.461E-01 0.011 20612.264 TURB. TURB. 0.026 5.887E-03 1.773E-03 0.003
27 26 T-26 373888.934 8499603.590 26.169 50.364 0.037 0.728 44.40 1.506 34.336 4.699E-01 0.053 21711.592 TURB. TURB. 0.025 6.451E-03 9.714E-03 0.010
26 25 T-25 373888.634 8499603.564 26.166 52.583 0.038 0.766 44.40 0.301 34.637 4.948E-01 0.010 22859.356 TURB. TURB. 0.025 7.063E-03 2.127E-03 0.003
25 24 T-24 373887.134 8499603.432 26.155 53.027 0.039 0.805 44.40 1.506 36.143 5.198E-01 0.048 24016.811 TURB. TURB. 0.025 7.705E-03 1.160E-02 0.011
24 23 T-23 373886.834 8499603.405 26.153 55.245 0.040 0.845 44.40 0.301 36.444 5.459E-01 0.009 25222.680 TURB. TURB. 0.025 8.400E-03 2.530E-03 0.002
23 22 T-22 373885.334 8499603.273 26.142 55.690 0.041 0.886 44.40 1.506 37.950 5.722E-01 0.044 26438.262 TURB. TURB. 0.024 9.127E-03 1.374E-02 0.011
22 21 T-21 373885.034 8499603.247 26.140 57.909 0.042 0.928 44.40 0.301 38.251 5.996E-01 0.008 27702.280 TURB. TURB. 0.024 9.911E-03 2.985E-03 0.002
21 20 T-20 373883.534 8499603.114 26.129 58.352 0.043 0.971 44.40 1.506 39.757 6.272E-01 0.040 28975.968 TURB. TURB. 0.024 1.073E-02 1.616E-02 0.011
20 19 T-19 373883.234 8499603.088 26.127 60.572 0.044 1.015 44.40 0.301 40.058 6.558E-01 0.008 30298.112 TURB. TURB. 0.024 1.161E-02 3.497E-03 0.002
19 18 T-18 373881.734 8499602.956 26.116 61.015 0.045 1.060 44.40 1.506 41.564 6.846E-01 0.037 31629.927 TURB. TURB. 0.023 1.253E-02 1.887E-02 0.011
18 17 T-17 373881.434 8499602.929 26.114 63.234 0.046 1.106 44.40 0.301 41.865 7.145E-01 0.007 33010.177 TURB. TURB. 0.023 1.351E-02 4.070E-03 0.002
17 16 T-16 373879.934 8499602.797 26.103 63.679 0.047 1.153 44.40 1.506 43.371 7.446E-01 0.034 34400.141 TURB. TURB. 0.023 1.454E-02 2.189E-02 0.011
16 15 T-15 373879.634 8499602.771 26.101 65.897 0.048 1.201 44.40 0.301 43.672 7.757E-01 0.006 35838.518 TURB. TURB. 0.023 1.563E-02 4.707E-03 0.002
15 14 T-14 373878.134 8499602.639 26.090 66.341 0.049 1.250 44.40 1.506 45.178 8.070E-01 0.031 37286.587 TURB. TURB. 0.022 1.677E-02 2.525E-02 0.011
14 13 T-13 373877.834 8499602.612 26.088 68.560 0.050 1.300 44.40 0.301 45.479 8.394E-01 0.006 38783.091 TURB. TURB. 0.022 1.798E-02 5.417E-03 0.002
13 12 T-12 373876.334 8499602.480 26.077 68.960 0.050 1.350 44.40 1.506 46.985 8.720E-01 0.029 40288.326 TURB. TURB. 0.022 1.924E-02 2.897E-02 0.011
12 11 T-11 373876.034 8499602.454 26.075 71.223 0.052 1.402 44.40 0.301 47.286 9.057E-01 0.006 41842.958 TURB. TURB. 0.022 2.058E-02 6.197E-03 0.002
11 10 T-10 373874.534 8499602.321 26.064 71.666 0.052 1.455 44.40 1.506 48.792 9.395E-01 0.027 43407.259 TURB. TURB. 0.022 2.197E-02 3.308E-02 0.011
10 9 T-9 373874.234 8499602.295 26.062 73.886 0.054 1.509 44.40 0.301 49.093 9.744E-01 0.005 45020.017 TURB. TURB. 0.022 2.344E-02 7.058E-03 0.002
9 8 T-8 373872.734 8499602.163 26.051 74.329 0.054 1.563 44.40 1.506 50.599 1.010E+00 0.025 46642.446 TURB. TURB. 0.021 2.496E-02 3.759E-02 0.011
8 7 T-7 373872.434 8499602.136 26.049 76.548 0.056 1.619 44.40 0.301 50.900 1.046E+00 0.005 48313.309 TURB. TURB. 0.021 2.658E-02 8.005E-03 0.002
7 6 T-6 373870.934 8499602.004 26.038 76.993 0.056 1.675 44.40 1.506 52.406 1.082E+00 0.023 49993.887 TURB. TURB. 0.021 2.824E-02 4.253E-02 0.011
6 5 T-5 373870.634 8499601.978 26.036 79.211 0.058 1.733 44.40 0.301 52.707 1.119E+00 0.004 51722.878 TURB. TURB. 0.021 3.001E-02 9.036E-03 0.002
5 4 T-4 373869.134 8499601.846 26.025 79.655 0.058 1.792 44.40 1.506 54.213 1.157E+00 0.022 53461.560 TURB. TURB. 0.021 3.183E-02 4.793E-02 0.011
4 3 T-3 373868.834 8499601.819 26.023 81.874 0.060 1.851 44.40 0.301 54.514 1.196E+00 0.004 55248.679 TURB. TURB. 0.021 3.375E-02 1.017E-02 0.002
3 2 T-2 373867.334 8499601.687 26.013 82.318 0.060 1.912 44.40 1.506 56.020 1.235E+00 0.020 57045.488 TURB. TURB. 0.020 3.574E-02 5.381E-02 0.010
2 1 T-1 373867.034 8499601.660 26.011 84.175 0.062 1.973 44.40 0.301 56.321 1.274E+00 0.004 58882.832 TURB. TURB. 0.020 3.782E-02 1.139E-02 0.002
1 V-31 T-0 373866.284 8499601.594 26.008 84.176 0.062 2.035 44.40 0.753 57.074 1.314E+00 0.010 60720.198 TURB. TURB. 0.020 3.995E-02 3.008E-02 0.003






























U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
47 46 T-46 373825.634 8499598.013 25.799 84.176 0.062 5.418 85.60 1.506 79.508 9.415E-01 0.027 83865.738 TURB. TURB. 0.019 9.899E-03 1.491E-02 -0.002
46 45 T-45 373825.934 8499598.039 25.799 84.176 0.062 5.480 85.60 0.301 79.809 9.522E-01 0.005 84818.764 TURB. TURB. 0.019 1.010E-02 3.042E-03 0.000
45 44 T-44 373827.434 8499598.171 25.800 84.176 0.062 5.542 85.60 1.506 81.315 9.629E-01 0.026 85771.790 TURB. TURB. 0.019 1.031E-02 1.552E-02 -0.001
44 43 T-43 373827.734 8499598.198 25.800 84.176 0.062 5.603 85.60 0.301 81.616 9.736E-01 0.005 86724.816 TURB. TURB. 0.019 1.051E-02 3.166E-03 0.000
43 42 T-42 373829.234 8499598.330 25.802 84.176 0.062 5.665 85.60 1.506 83.122 9.843E-01 0.025 87677.842 TURB. TURB. 0.019 1.072E-02 1.614E-02 -0.002
42 41 T-41 373829.534 8499598.356 25.803 84.176 0.062 5.726 85.60 0.301 83.423 9.950E-01 0.005 88630.869 TURB. TURB. 0.019 1.093E-02 3.291E-03 -0.001
41 40 T-40 373831.034 8499598.488 25.812 84.176 0.062 5.788 85.60 1.506 84.929 1.006E+00 0.025 89583.895 TURB. TURB. 0.018 1.114E-02 1.678E-02 -0.009
40 39 T-39 373831.334 8499598.515 25.813 84.176 0.062 5.849 85.60 0.301 85.230 1.016E+00 0.005 90536.921 TURB. TURB. 0.018 1.135E-02 3.420E-03 -0.001
39 38 T-38 373832.834 8499598.647 25.822 84.176 0.062 5.911 85.60 1.506 86.736 1.027E+00 0.024 91489.948 TURB. TURB. 0.018 1.157E-02 1.742E-02 -0.009
38 37 T-37 373833.134 8499598.673 25.823 84.176 0.062 5.973 85.60 0.301 87.037 1.038E+00 0.005 92442.974 TURB. TURB. 0.018 1.179E-02 3.549E-03 -0.001
37 36 T-36 373834.634 8499598.806 25.832 84.176 0.062 6.034 85.60 1.506 88.543 1.049E+00 0.024 93396.000 TURB. TURB. 0.018 1.201E-02 1.808E-02 -0.009
36 35 T-35 373834.934 8499598.832 25.834 84.175 0.062 6.096 85.60 0.301 88.844 1.059E+00 0.005 94349.015 TURB. TURB. 0.018 1.223E-02 3.682E-03 -0.002
35 34 T-34 373836.434 8499598.964 25.843 84.176 0.062 6.157 85.60 1.506 90.350 1.070E+00 0.023 95302.041 TURB. TURB. 0.018 1.245E-02 1.874E-02 -0.009
34 33 T-33 373836.734 8499598.991 25.844 84.176 0.062 6.219 85.60 0.301 90.651 1.081E+00 0.005 96255.067 TURB. TURB. 0.018 1.267E-02 3.817E-03 -0.001
33 32 T-32 373838.234 8499599.123 25.853 84.175 0.062 6.280 85.60 1.506 92.157 1.091E+00 0.023 97208.082 TURB. TURB. 0.018 1.290E-02 1.942E-02 -0.009
32 31 T-31 373838.534 8499599.149 25.855 84.176 0.062 6.342 85.60 0.301 92.458 1.102E+00 0.005 98161.108 TURB. TURB. 0.018 1.313E-02 3.953E-03 -0.002
31 30 T-30 373840.034 8499599.281 25.864 84.176 0.062 6.404 85.60 1.506 93.964 1.113E+00 0.023 99114.135 TURB. TURB. 0.018 1.336E-02 2.011E-02 -0.009
30 29 T-29 373840.334 8499599.308 25.865 84.176 0.062 6.465 85.60 0.301 94.265 1.123E+00 0.004 100067.161 TURB. TURB. 0.018 1.359E-02 4.093E-03 -0.001
29 28 T-28 373841.834 8499599.440 25.874 84.176 0.062 6.527 85.60 1.506 95.771 1.134E+00 0.022 101020.187 TURB. TURB. 0.018 1.382E-02 2.081E-02 -0.009
28 27 T-27 373842.134 8499599.466 25.876 84.176 0.062 6.588 85.60 0.301 96.072 1.145E+00 0.004 101973.213 TURB. TURB. 0.018 1.406E-02 4.233E-03 -0.002
27 26 T-26 373843.634 8499599.599 25.885 84.176 0.062 6.650 85.60 1.506 97.578 1.156E+00 0.022 102926.239 TURB. TURB. 0.018 1.429E-02 2.152E-02 -0.009
26 25 T-25 373843.934 8499599.625 25.886 84.175 0.062 6.711 85.60 0.301 97.879 1.166E+00 0.004 103879.254 TURB. TURB. 0.018 1.453E-02 4.376E-03 -0.001
25 24 T-24 373845.434 8499599.757 25.895 84.176 0.062 6.773 85.60 1.506 99.385 1.177E+00 0.021 104832.280 TURB. TURB. 0.018 1.477E-02 2.224E-02 -0.009
24 23 T-23 373845.734 8499599.784 25.897 84.176 0.062 6.835 85.60 0.301 99.686 1.188E+00 0.004 105785.306 TURB. TURB. 0.018 1.501E-02 4.522E-03 -0.002
23 22 T-22 373847.234 8499599.916 25.906 84.175 0.062 6.896 85.60 1.506 101.192 1.198E+00 0.021 106738.320 TURB. TURB. 0.018 1.526E-02 2.298E-02 -0.009
22 21 T-21 373847.534 8499599.942 25.907 84.176 0.062 6.958 85.60 0.301 101.493 1.209E+00 0.004 107691.346 TURB. TURB. 0.018 1.550E-02 4.668E-03 -0.001
21 20 T-20 373849.034 8499600.074 25.916 84.176 0.062 7.019 85.60 1.506 102.999 1.220E+00 0.021 108644.372 TURB. TURB. 0.018 1.575E-02 2.372E-02 -0.009
20 19 T-19 373849.334 8499600.101 25.918 84.176 0.062 7.081 85.60 0.301 103.300 1.230E+00 0.004 109597.398 TURB. TURB. 0.018 1.600E-02 4.820E-03 -0.002
19 18 T-18 373850.834 8499600.233 25.927 84.176 0.062 7.142 85.60 1.506 104.806 1.241E+00 0.020 110550.424 TURB. TURB. 0.018 1.625E-02 2.447E-02 -0.009
18 17 T-17 373851.134 8499600.259 25.928 84.176 0.062 7.204 85.60 0.301 105.107 1.252E+00 0.004 111503.450 TURB. TURB. 0.018 1.650E-02 4.970E-03 -0.001
17 16 T-16 373852.634 8499600.392 25.937 84.176 0.062 7.266 85.60 1.506 106.613 1.263E+00 0.020 112456.476 TURB. TURB. 0.018 1.676E-02 2.524E-02 -0.009
16 15 T-15 373852.934 8499600.418 25.939 84.175 0.062 7.327 85.60 0.301 106.914 1.273E+00 0.004 113409.490 TURB. TURB. 0.018 1.701E-02 5.124E-03 -0.002
15 14 T-14 373854.434 8499600.550 25.948 84.176 0.062 7.389 85.60 1.506 108.420 1.284E+00 0.020 114362.516 TURB. TURB. 0.018 1.727E-02 2.601E-02 -0.009
14 13 T-13 373854.734 8499600.577 25.949 84.176 0.062 7.450 85.60 0.301 108.721 1.295E+00 0.004 115315.542 TURB. TURB. 0.018 1.753E-02 5.281E-03 -0.001
13 12 T-12 373856.234 8499600.709 25.958 84.175 0.062 7.512 85.60 1.506 110.227 1.305E+00 0.019 116268.557 TURB. TURB. 0.018 1.779E-02 2.679E-02 -0.009
12 11 T-11 373856.534 8499600.735 25.960 84.176 0.062 7.573 85.60 0.301 110.528 1.316E+00 0.004 117221.583 TURB. TURB. 0.018 1.806E-02 5.438E-03 -0.002
11 10 T-10 373858.034 8499600.867 25.969 84.176 0.062 7.635 85.60 1.506 112.034 1.327E+00 0.019 118174.608 TURB. TURB. 0.017 1.832E-02 2.759E-02 -0.009
10 9 T-9 373858.334 8499600.894 25.971 84.176 0.062 7.697 85.60 0.301 112.335 1.337E+00 0.004 119127.634 TURB. TURB. 0.017 1.859E-02 5.599E-03 -0.002
9 8 T-8 373859.834 8499601.026 25.979 84.176 0.062 7.758 85.60 1.506 113.841 1.348E+00 0.019 120080.660 TURB. TURB. 0.017 1.886E-02 2.840E-02 -0.008
8 7 T-7 373860.134 8499601.052 25.981 84.153 0.062 7.820 104.60 0.301 114.142 9.100E-01 0.006 99048.387 TURB. TURB. 0.018 7.304E-03 2.200E-03 -0.002
7 6 T-6 373861.634 8499601.185 25.990 84.176 0.062 7.881 104.60 1.506 115.648 9.172E-01 0.027 99828.301 TURB. TURB. 0.018 7.408E-03 1.116E-02 -0.009
6 5 T-5 373861.934 8499601.211 25.992 84.175 0.062 7.943 104.60 0.301 115.949 9.243E-01 0.005 100608.206 TURB. TURB. 0.018 7.512E-03 2.262E-03 -0.002
5 4 T-4 373863.434 8499601.343 25.999 84.176 0.062 8.004 104.60 1.506 117.455 9.315E-01 0.027 101388.120 TURB. TURB. 0.018 7.617E-03 1.147E-02 -0.007
4 3 T-3 373863.734 8499601.370 25.999 84.176 0.062 8.066 104.60 0.301 117.756 9.387E-01 0.005 102168.034 TURB. TURB. 0.018 7.722E-03 2.326E-03 0.000
3 2 T-2 373865.234 8499601.502 26.000 84.175 0.062 8.128 104.60 1.506 119.262 9.458E-01 0.027 102947.939 TURB. TURB. 0.018 7.829E-03 1.179E-02 -0.001
2 1 T-1 373865.534 8499601.528 26.001 84.175 0.062 8.189 104.60 0.301 119.563 9.530E-01 0.005 103727.844 TURB. TURB. 0.018 7.935E-03 2.390E-03 -0.001
1 V-31 T-0 373866.284 8499601.594 26.008 84.176 0.062 8.251 104.60 0.753 120.316 9.602E-01 0.013 104507.758 TURB. TURB. 0.018 8.043E-03 6.056E-03 -0.007































Sub. Unidad de Riego # 32 
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
34 373744.934 8499590.902 25.345
34 33 T-33 373744.634 8499590.875 25.343 84.176 0.062 0.062 44.40 0.301 0.301 3.977E-02 0.126 1837.366 LAMI. LAMI. 0.035 6.324E-05 1.905E-05 0.002
33 32 T-32 373743.134 8499590.743 25.333 84.177 0.062 0.123 44.40 1.506 1.807 7.954E-02 0.316 3674.754 CRIT. TURB. 0.041 2.974E-04 4.479E-04 0.010
32 31 T-31 373742.834 8499590.717 25.331 84.177 0.062 0.185 44.40 0.301 2.108 1.193E-01 0.042 5512.142 TURB. TURB. 0.036 5.948E-04 1.791E-04 0.002
31 30 T-30 373741.334 8499590.585 25.321 84.176 0.062 0.246 44.40 1.506 3.614 1.591E-01 0.158 7349.508 TURB. TURB. 0.034 9.761E-04 1.470E-03 0.010
30 29 T-29 373741.034 8499590.558 25.319 84.176 0.062 0.308 44.40 0.301 3.915 1.988E-01 0.025 9186.874 TURB. TURB. 0.032 1.436E-03 4.325E-04 0.002
29 28 T-28 373739.534 8499590.426 25.309 84.177 0.062 0.369 44.40 1.506 5.421 2.386E-01 0.105 11024.262 TURB. TURB. 0.030 1.971E-03 2.968E-03 0.010
28 27 T-27 373739.234 8499590.399 25.307 84.177 0.062 0.431 44.40 0.301 5.722 2.784E-01 0.018 12861.650 TURB. TURB. 0.029 2.578E-03 7.765E-04 0.002
27 26 T-26 373737.734 8499590.267 25.297 84.177 0.062 0.493 44.40 1.506 7.228 3.181E-01 0.079 14699.038 TURB. TURB. 0.028 3.255E-03 4.901E-03 0.010
26 25 T-25 373737.434 8499590.241 25.295 84.177 0.062 0.554 44.40 0.301 7.529 3.579E-01 0.014 16536.426 TURB. TURB. 0.027 4.000E-03 1.204E-03 0.002
25 24 T-24 373735.934 8499590.109 25.285 84.177 0.062 0.616 44.40 1.506 9.035 3.977E-01 0.063 18373.814 TURB. TURB. 0.027 4.811E-03 7.245E-03 0.010
24 23 T-23 373735.634 8499590.082 25.283 84.177 0.062 0.677 44.40 0.301 9.336 4.375E-01 0.011 20211.202 TURB. TURB. 0.026 5.688E-03 1.713E-03 0.002
23 22 T-22 373734.134 8499589.950 25.275 84.177 0.062 0.739 44.40 1.506 10.842 4.772E-01 0.053 22048.590 TURB. TURB. 0.025 6.628E-03 9.981E-03 0.008
22 21 T-21 373733.834 8499589.924 25.274 84.177 0.062 0.800 44.40 0.301 11.143 5.170E-01 0.010 23885.979 TURB. TURB. 0.025 7.631E-03 2.298E-03 0.001
21 20 T-20 373732.334 8499589.791 25.266 84.177 0.062 0.862 44.40 1.506 12.649 5.568E-01 0.045 25723.366 TURB. TURB. 0.024 8.696E-03 1.310E-02 0.008
20 19 T-19 373732.034 8499589.765 25.264 84.177 0.062 0.924 44.40 0.301 12.950 5.965E-01 0.008 27560.754 TURB. TURB. 0.024 9.822E-03 2.958E-03 0.002
19 18 T-18 373730.534 8499589.633 25.256 84.177 0.062 0.985 44.40 1.506 14.456 6.363E-01 0.039 29398.142 TURB. TURB. 0.024 1.101E-02 1.658E-02 0.008
18 17 T-17 373730.234 8499589.606 25.255 84.177 0.062 1.047 44.40 0.301 14.757 6.761E-01 0.007 31235.530 TURB. TURB. 0.023 1.225E-02 3.691E-03 0.001
17 16 T-16 373728.734 8499589.474 25.247 84.177 0.062 1.108 44.40 1.506 16.263 7.158E-01 0.035 33072.918 TURB. TURB. 0.023 1.356E-02 2.042E-02 0.008
16 15 T-15 373728.434 8499589.448 25.245 84.177 0.062 1.170 44.40 0.301 16.564 7.556E-01 0.007 34910.306 TURB. TURB. 0.023 1.492E-02 4.493E-03 0.002
15 14 T-14 373726.934 8499589.316 25.237 84.177 0.062 1.231 44.40 1.506 18.070 7.954E-01 0.032 36747.694 TURB. TURB. 0.023 1.634E-02 2.461E-02 0.008
14 13 T-13 373726.634 8499589.289 25.236 84.177 0.062 1.293 44.40 0.301 18.371 8.351E-01 0.006 38585.082 TURB. TURB. 0.022 1.782E-02 5.368E-03 0.001
13 12 T-12 373725.134 8499589.157 25.228 84.177 0.062 1.355 44.40 1.506 19.877 8.749E-01 0.029 40422.469 TURB. TURB. 0.022 1.935E-02 2.914E-02 0.008
12 11 T-11 373724.834 8499589.131 25.226 84.177 0.062 1.416 44.40 0.301 20.178 9.147E-01 0.005 42259.857 TURB. TURB. 0.022 2.094E-02 6.307E-03 0.002
11 10 T-10 373723.334 8499588.998 25.218 84.177 0.062 1.478 44.40 1.506 21.684 9.544E-01 0.026 44097.245 TURB. TURB. 0.022 2.259E-02 3.402E-02 0.008
10 9 T-9 373723.034 8499588.972 25.216 84.177 0.062 1.539 44.40 0.301 21.985 9.942E-01 0.005 45934.632 TURB. TURB. 0.021 2.429E-02 7.315E-03 0.002
9 8 T-8 373721.534 8499588.840 25.208 84.177 0.062 1.601 44.40 1.506 23.491 1.034E+00 0.024 47772.020 TURB. TURB. 0.021 2.605E-02 3.922E-02 0.008
8 7 T-7 373721.234 8499588.813 25.206 84.177 0.062 1.662 44.40 0.301 23.792 1.074E+00 0.005 49609.408 TURB. TURB. 0.021 2.786E-02 8.392E-03 0.002
7 6 T-6 373719.734 8499588.681 25.201 84.177 0.062 1.724 44.40 1.506 25.298 1.114E+00 0.023 51446.795 TURB. TURB. 0.021 2.972E-02 4.476E-02 0.005
6 5 T-5 373719.434 8499588.655 25.201 84.177 0.062 1.786 44.40 0.301 25.599 1.153E+00 0.004 53284.183 TURB. TURB. 0.021 3.164E-02 9.528E-03 0.000
5 4 T-4 373717.934 8499588.523 25.194 84.177 0.062 1.847 44.40 1.506 27.105 1.193E+00 0.021 55121.570 TURB. TURB. 0.021 3.361E-02 5.062E-02 0.007
4 3 T-3 373717.634 8499588.496 25.192 84.177 0.062 1.909 44.40 0.301 27.406 1.233E+00 0.004 56958.958 TURB. TURB. 0.020 3.564E-02 1.074E-02 0.002
3 2 T-2 373716.134 8499588.364 25.180 84.177 0.062 1.970 44.40 1.506 28.912 1.273E+00 0.020 58796.345 TURB. TURB. 0.020 3.772E-02 5.680E-02 0.012
2 1 T-1 373715.834 8499588.338 25.177 84.177 0.062 2.032 44.40 0.301 29.213 1.312E+00 0.004 60633.733 TURB. TURB. 0.020 3.985E-02 1.200E-02 0.003
1 V-32 T-0 373715.084 8499588.272 25.171 84.177 0.062 2.094 59.80 0.753 0.8 29.966 7.454E-01 0.017 46383.240 TURB. TURB. 0.021 1.010E-02 7.606E-03 0.006
























V-31 Pmáx 10.90 Pmín 9.25
1.176E+00 9.72 4.781E-01 9.25 9.72
P-V 31 10.9
4.122E-02 10.86 4.661E-01 10.39 10.86
9.817E-01 9.88 1.369E-04 9.88 9.88
∆H 15.18% C.U 92.73%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.494E-01
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
281 373625.834 8499664.407 24.608 84.178
281 280 T-280 373625.834 8499664.107 24.608 0.790 0.790 16.100 0.300 83.878 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 2.210E-04
280 279 T-279 373625.834 8499663.807 24.607 0.790 1.580 16.100 0.300 83.578 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 2.210E-04
279 278 T-278 373625.834 8499663.507 24.607 0.790 2.370 16.100 0.300 83.278 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 2.210E-04
4 3 T-3 373625.834 8499581.007 24.546 0.790 219.620 16.100 0.300 0.778 2.997E-01 0.017 5020.307 TURB.TURB. 0.037 3.194E-03 4.577E-04 2.210E-04
3 2 T-2 373625.834 8499580.707 24.546 0.790 220.410 16.100 0.300 0.478 3.007E-01 0.017 5038.365 TURB.TURB. 0.037 3.214E-03 4.610E-04 2.210E-04
2 1 T-1 373625.834 8499580.407 24.546 0.790 221.200 16.100 0.300 0.178 3.018E-01 0.017 5056.424 TURB.TURB. 0.037 3.234E-03 4.643E-04 2.210E-04
1 L100 T-0 221.200 16.000 0.700 3.056E-01 0.038 5088.027 TURB.TURB. 0.037 7.770E-03 4.760E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
100 373625.834 8499580.407 24.546
100 99 T-99 373626.134 8499580.434 24.548 84.178 0.062 0.062 44.40 0.301 0.301 3.977E-02 0.126 1837.409 LAMI. LAMI. 0.035 6.324E-05 1.905E-05 -0.002
99 98 T-98 373627.634 8499580.566 24.558 84.178 0.062 0.123 44.40 1.506 1.807 7.954E-02 0.316 3674.818 CRIT. TURB. 0.041 2.975E-04 4.479E-04 -0.010
98 97 T-97 373627.934 8499580.592 24.560 84.178 0.062 0.185 44.40 0.301 2.108 1.193E-01 0.042 5512.227 TURB. TURB. 0.036 5.948E-04 1.791E-04 -0.002
97 96 T-96 373629.434 8499580.725 24.570 84.178 0.062 0.246 44.40 1.506 3.614 1.591E-01 0.158 7349.636 TURB. TURB. 0.034 9.761E-04 1.470E-03 -0.010
96 95 T-95 373629.734 8499580.751 24.572 84.177 0.062 0.308 44.40 0.301 3.915 1.988E-01 0.025 9187.023 TURB. TURB. 0.032 1.436E-03 4.324E-04 -0.002
95 94 T-94 373631.234 8499580.883 24.583 84.178 0.062 0.369 44.40 1.506 5.421 2.386E-01 0.105 11024.432 TURB. TURB. 0.030 1.971E-03 2.968E-03 -0.011
94 93 T-93 373631.534 8499580.910 24.585 84.178 0.062 0.431 44.40 0.301 5.722 2.784E-01 0.018 12861.841 TURB. TURB. 0.029 2.578E-03 7.765E-04 -0.002
93 92 T-92 373633.034 8499581.042 24.595 84.177 0.062 0.493 44.40 1.506 7.228 3.182E-01 0.079 14699.228 TURB. TURB. 0.028 3.255E-03 4.901E-03 -0.010
92 91 T-91 373633.334 8499581.068 24.597 84.178 0.062 0.554 44.40 0.301 7.529 3.579E-01 0.014 16536.637 TURB. TURB. 0.027 4.000E-03 1.204E-03 -0.002
91 90 T-90 373634.834 8499581.200 24.603 84.178 0.062 0.616 44.40 1.506 9.035 3.977E-01 0.063 18374.046 TURB. TURB. 0.027 4.811E-03 7.245E-03 -0.006
90 89 T-89 373635.134 8499581.227 24.603 84.178 0.062 0.677 44.40 0.301 9.336 4.375E-01 0.011 20211.455 TURB. TURB. 0.026 5.688E-03 1.713E-03 0.000
89 88 T-88 373636.634 8499581.359 24.607 84.178 0.062 0.739 44.40 1.506 10.842 4.772E-01 0.053 22048.865 TURB. TURB. 0.025 6.628E-03 9.981E-03 -0.004
88 87 T-87 373636.934 8499581.385 24.607 84.178 0.062 0.800 44.40 0.301 11.143 5.170E-01 0.010 23886.274 TURB. TURB. 0.025 7.631E-03 2.298E-03 0.000
87 86 T-86 373638.434 8499581.518 24.611 84.178 0.062 0.862 44.40 1.506 12.649 5.568E-01 0.045 25723.683 TURB. TURB. 0.024 8.696E-03 1.310E-02 -0.004
86 85 T-85 373638.734 8499581.544 24.612 84.177 0.062 0.924 44.40 0.301 12.950 5.965E-01 0.008 27561.071 TURB. TURB. 0.024 9.822E-03 2.958E-03 -0.001
85 84 T-84 373640.234 8499581.676 24.615 84.178 0.062 0.985 44.40 1.506 14.456 6.363E-01 0.039 29398.481 TURB. TURB. 0.024 1.101E-02 1.658E-02 -0.003
84 83 T-83 373640.534 8499581.703 24.616 84.178 0.062 1.047 44.40 0.301 14.757 6.761E-01 0.007 31235.891 TURB. TURB. 0.023 1.225E-02 3.691E-03 -0.001
83 82 T-82 373642.034 8499581.835 24.619 84.177 0.062 1.108 44.40 1.506 16.263 7.158E-01 0.035 33073.279 TURB. TURB. 0.023 1.356E-02 2.042E-02 -0.003
82 81 T-81 373642.334 8499581.861 24.620 84.177 0.062 1.170 44.40 0.301 16.564 7.556E-01 0.007 34910.667 TURB. TURB. 0.023 1.492E-02 4.493E-03 -0.001
81 80 T-80 373643.834 8499581.993 24.629 84.178 0.062 1.231 44.40 1.506 18.070 7.954E-01 0.032 36748.078 TURB. TURB. 0.023 1.634E-02 2.461E-02 -0.009
80 79 T-79 373644.134 8499582.020 24.631 84.178 0.062 1.293 44.40 0.301 18.371 8.351E-01 0.006 38585.488 TURB. TURB. 0.022 1.782E-02 5.368E-03 -0.002
79 78 T-78 373645.634 8499582.152 24.641 84.178 0.062 1.355 44.40 1.506 19.877 8.749E-01 0.029 40422.899 TURB. TURB. 0.022 1.935E-02 2.914E-02 -0.010
78 77 T-77 373645.934 8499582.178 24.643 84.178 0.062 1.416 44.40 0.301 20.178 9.147E-01 0.005 42260.309 TURB. TURB. 0.022 2.094E-02 6.307E-03 -0.002
77 76 T-76 373647.434 8499582.311 24.653 84.178 0.062 1.478 44.40 1.506 21.684 9.545E-01 0.026 44097.719 TURB. TURB. 0.022 2.259E-02 3.402E-02 -0.010
76 75 T-75 373647.734 8499582.337 24.655 84.177 0.062 1.539 44.40 0.301 21.985 9.942E-01 0.005 45935.108 TURB. TURB. 0.021 2.429E-02 7.315E-03 -0.002
75 74 T-74 373649.234 8499582.469 24.665 84.178 0.062 1.601 44.40 1.506 23.491 1.034E+00 0.024 47772.519 TURB. TURB. 0.021 2.605E-02 3.922E-02 -0.010
74 73 T-73 373649.534 8499582.496 24.667 84.178 0.062 1.663 44.40 0.301 23.792 1.074E+00 0.005 49609.929 TURB. TURB. 0.021 2.786E-02 8.392E-03 -0.002
73 72 T-72 373651.034 8499582.628 24.677 84.177 0.062 1.724 44.40 1.506 25.298 1.114E+00 0.023 51447.318 TURB. TURB. 0.021 2.972E-02 4.476E-02 -0.010
72 71 T-71 373651.334 8499582.654 24.679 84.177 0.062 1.786 44.40 0.301 25.599 1.153E+00 0.004 53284.707 TURB. TURB. 0.021 3.164E-02 9.529E-03 -0.002
71 70 T-70 373652.834 8499582.786 24.689 84.301 0.062 1.847 44.40 1.506 27.105 1.193E+00 0.021 55124.802 TURB. TURB. 0.021 3.362E-02 5.062E-02 -0.010
70 69 T-69 373653.134 8499582.813 24.691 84.178 0.062 1.909 44.40 0.301 27.406 1.233E+00 0.004 56962.213 TURB. TURB. 0.020 3.564E-02 1.074E-02 -0.002
69 68 T-68 373654.634 8499582.945 24.701 84.177 0.062 1.970 44.40 1.506 28.912 1.273E+00 0.020 58799.602 TURB. TURB. 0.020 3.772E-02 5.680E-02 -0.010
68 67 T-67 373654.934 8499582.971 24.703 84.178 0.062 2.032 44.40 0.301 29.213 1.312E+00 0.004 60637.013 TURB. TURB. 0.020 3.985E-02 1.200E-02 -0.002
67 66 T-66 373656.434 8499583.104 24.713 84.178 0.062 2.094 59.80 1.506 30.719 7.454E-01 0.034 46385.692 TURB. TURB. 0.021 1.010E-02 1.521E-02 -0.010
66 65 T-65 373656.734 8499583.130 24.716 84.177 0.062 2.155 59.80 0.301 31.020 7.674E-01 0.007 47749.908 TURB. TURB. 0.021 1.064E-02 3.203E-03 -0.003
65 64 T-64 373658.234 8499583.262 24.725 84.178 0.062 2.217 59.80 1.506 32.526 7.893E-01 0.032 49114.139 TURB. TURB. 0.021 1.118E-02 1.684E-02 -0.009
64 63 T-63 373658.534 8499583.289 24.727 84.178 0.062 2.278 59.80 0.301 32.827 8.112E-01 0.006 50478.371 TURB. TURB. 0.021 1.174E-02 3.537E-03 -0.002
63 62 T-62 373660.034 8499583.421 24.737 84.177 0.062 2.340 59.80 1.506 34.333 8.331E-01 0.030 51842.586 TURB. TURB. 0.021 1.231E-02 1.854E-02 -0.010
62 61 T-61 373660.334 8499583.447 24.739 84.177 0.062 2.401 59.80 0.301 34.634 8.550E-01 0.006 53206.801 TURB. TURB. 0.021 1.290E-02 3.884E-03 -0.002
61 60 T-60 373661.834 8499583.579 24.748 84.178 0.062 2.463 59.80 1.506 36.140 8.770E-01 0.029 54571.033 TURB. TURB. 0.021 1.349E-02 2.032E-02 -0.009
60 59 T-59 373662.134 8499583.606 24.750 84.178 0.062 2.525 59.80 0.301 36.441 8.989E-01 0.006 55935.265 TURB. TURB. 0.020 1.410E-02 4.247E-03 -0.002
59 58 T-58 373663.634 8499583.738 24.760 84.177 0.062 2.586 59.80 1.506 37.947 9.208E-01 0.027 57299.480 TURB. TURB. 0.020 1.472E-02 2.216E-02 -0.010
58 57 T-57 373663.934 8499583.764 24.762 84.178 0.062 2.648 59.80 0.301 38.248 9.427E-01 0.005 58663.712 TURB. TURB. 0.020 1.535E-02 4.622E-03 -0.002
57 56 T-56 373665.434 8499583.897 24.771 84.178 0.062 2.709 59.80 1.506 39.754 9.647E-01 0.026 60027.944 TURB. TURB. 0.020 1.599E-02 2.408E-02 -0.009
56 55 T-55 373665.734 8499583.923 24.773 84.177 0.062 2.771 59.80 0.301 40.055 9.866E-01 0.005 61392.159 TURB. TURB. 0.020 1.665E-02 5.013E-03 -0.002
55 54 T-54 373667.234 8499584.055 24.783 84.178 0.062 2.833 59.80 1.506 41.561 1.009E+00 0.025 62756.391 TURB. TURB. 0.020 1.731E-02 2.607E-02 -0.010
54 53 T-53 373667.534 8499584.082 24.784 84.178 0.062 2.894 59.80 0.301 41.862 1.030E+00 0.005 64120.623 TURB. TURB. 0.020 1.799E-02 5.419E-03 -0.001
53 52 T-52 373669.034 8499584.214 24.799 84.177 0.062 2.956 59.80 1.506 43.368 1.052E+00 0.024 65484.839 TURB. TURB. 0.020 1.868E-02 2.813E-02 -0.015
52 51 T-51 373669.334 8499584.240 24.802 84.177 0.062 3.017 59.80 0.301 43.669 1.074E+00 0.005 66849.054 TURB. TURB. 0.020 1.938E-02 5.837E-03 -0.003
51 50 T-50 373670.834 8499584.372 24.814 84.178 0.062 3.079 59.80 1.506 45.175 1.096E+00 0.023 68213.286 TURB. TURB. 0.020 2.010E-02 3.026E-02 -0.012
50 49 T-49 373671.134 8499584.399 24.816 84.178 0.062 3.140 59.80 0.301 45.476 1.118E+00 0.004 69577.518 TURB. TURB. 0.020 2.082E-02 6.271E-03 -0.002
49 48 T-48 373672.634 8499584.531 24.829 84.177 0.062 3.202 59.80 1.506 46.982 1.140E+00 0.022 70941.733 TURB. TURB. 0.019 2.156E-02 3.246E-02 -0.013
48 47 T-47 373672.934 8499584.557 24.831 84.177 0.062 3.264 59.80 0.301 47.283 1.162E+00 0.004 72305.949 TURB. TURB. 0.019 2.230E-02 6.716E-03 -0.002
47 46 T-46 373674.434 8499584.690 24.844 84.178 0.062 3.325 59.80 1.506 48.789 1.184E+00 0.021 73670.181 TURB. TURB. 0.019 2.306E-02 3.473E-02 -0.013
46 45 T-45 373674.734 8499584.716 24.846 84.177 0.062 3.387 59.80 0.301 49.091 1.206E+00 0.004 75034.396 TURB. TURB. 0.019 2.383E-02 7.176E-03 -0.002
45 44 T-44 373676.234 8499584.848 24.859 84.178 0.062 3.448 59.80 1.506 50.596 1.228E+00 0.020 76398.628 TURB. TURB. 0.019 2.461E-02 3.706E-02 -0.013
44 43 T-43 373676.534 8499584.875 24.861 84.178 0.062 3.510 59.80 0.301 50.898 1.250E+00 0.004 77762.859 TURB. TURB. 0.019 2.541E-02 7.653E-03 -0.002
43 42 T-42 373678.034 8499585.007 24.874 84.177 0.062 3.571 59.80 1.506 52.403 1.272E+00 0.020 79127.074 TURB. TURB. 0.019 2.621E-02 3.947E-02 -0.013
42 41 T-41 373678.334 8499585.033 24.876 84.177 0.062 3.633 59.80 0.301 52.705 1.294E+00 0.004 80491.290 TURB. TURB. 0.019 2.702E-02 8.138E-03 -0.002
41 40 T-40 373679.834 8499585.165 24.888 84.178 0.062 3.695 59.80 1.506 54.210 1.315E+00 0.019 81855.521 TURB. TURB. 0.019 2.785E-02 4.194E-02 -0.012
40 39 T-39 373680.134 8499585.192 24.891 84.178 0.062 3.756 59.80 0.301 54.512 1.337E+00 0.004 83219.753 TURB. TURB. 0.019 2.869E-02 8.642E-03 -0.003
39 38 T-38 373681.634 8499585.324 24.903 84.177 0.062 3.818 71.20 1.506 56.017 9.589E-01 0.026 71041.029 TURB. TURB. 0.019 1.279E-02 1.926E-02 -0.012
38 37 T-37 373681.934 8499585.351 24.906 84.177 0.062 3.879 71.20 0.301 56.319 9.743E-01 0.005 72186.817 TURB. TURB. 0.019 1.316E-02 3.965E-03 -0.003
37 36 T-36 373683.434 8499585.483 24.918 84.177 0.062 3.941 71.20 1.506 57.825 9.898E-01 0.025 73332.604 TURB. TURB. 0.019 1.354E-02 2.039E-02 -0.012
36 35 T-35 373683.734 8499585.509 24.921 84.177 0.062 4.002 71.20 0.301 58.126 1.005E+00 0.005 74478.391 TURB. TURB. 0.019 1.392E-02 4.192E-03 -0.003
35 34 T-34 373685.234 8499585.641 24.933 84.177 0.062 4.064 71.20 1.506 59.632 1.021E+00 0.025 75624.179 TURB. TURB. 0.019 1.431E-02 2.154E-02 -0.012
34 33 T-33 373685.534 8499585.668 24.935 84.178 0.062 4.126 71.20 0.301 59.933 1.036E+00 0.005 76769.980 TURB. TURB. 0.019 1.470E-02 4.427E-03 -0.002
33 32 T-32 373687.034 8499585.800 24.947 84.177 0.062 4.187 71.20 1.506 61.439 1.052E+00 0.024 77915.767 TURB. TURB. 0.019 1.509E-02 2.272E-02 -0.012
32 31 T-31 373687.334 8499585.826 24.950 84.177 0.062 4.249 71.20 0.301 61.740 1.067E+00 0.005 79061.554 TURB. TURB. 0.019 1.549E-02 4.665E-03 -0.003
31 30 T-30 373688.834 8499585.959 24.962 84.178 0.062 4.310 71.20 1.506 63.246 1.083E+00 0.023 80207.355 TURB. TURB. 0.019 1.589E-02 2.394E-02 -0.012
30 29 T-29 373689.134 8499585.985 24.964 84.177 0.062 4.372 71.20 0.301 63.547 1.098E+00 0.005 81353.142 TURB. TURB. 0.019 1.630E-02 4.909E-03 -0.002
29 28 T-28 373690.634 8499586.117 24.976 84.177 0.062 4.433 71.20 1.506 65.053 1.114E+00 0.023 82498.929 TURB. TURB. 0.019 1.672E-02 2.517E-02 -0.012
28 27 T-27 373690.934 8499586.144 24.979 84.177 0.062 4.495 71.20 0.301 65.354 1.129E+00 0.004 83644.716 TURB. TURB. 0.019 1.714E-02 5.162E-03 -0.003
27 26 T-26 373692.434 8499586.276 24.991 84.177 0.062 4.557 71.20 1.506 66.860 1.144E+00 0.022 84790.504 TURB. TURB. 0.019 1.756E-02 2.644E-02 -0.012
26 25 T-25 373692.734 8499586.302 24.993 84.118 0.062 4.618 71.20 0.301 67.161 1.160E+00 0.004 85935.488 TURB. TURB. 0.019 1.799E-02 5.416E-03 -0.002
25 24 T-24 373694.234 8499586.434 25.005 84.177 0.062 4.680 71.20 1.506 68.667 1.175E+00 0.021 87081.275 TURB. TURB. 0.019 1.842E-02 2.773E-02 -0.012
24 23 T-23 373694.534 8499586.461 25.007 84.178 0.062 4.741 71.20 0.301 68.968 1.191E+00 0.004 88227.075 TURB. TURB. 0.019 1.885E-02 5.679E-03 -0.002
23 22 T-22 373696.034 8499586.593 25.019 84.177 0.062 4.803 71.20 1.506 70.474 1.206E+00 0.021 89372.862 TURB. TURB. 0.019 1.930E-02 2.906E-02 -0.012
22 21 T-21 373696.334 8499586.619 25.022 84.177 0.062 4.864 71.20 0.301 70.775 1.222E+00 0.004 90518.649 TURB. TURB. 0.018 1.974E-02 5.945E-03 -0.003
21 20 T-20 373697.834 8499586.752 25.034 84.178 0.062 4.926 71.20 1.506 72.281 1.237E+00 0.020 91664.450 TURB. TURB. 0.018 2.019E-02 3.041E-02 -0.012
20 19 T-19 373698.134 8499586.778 25.036 84.177 0.062 4.988 71.20 0.301 72.582 1.253E+00 0.004 92810.237 TURB. TURB. 0.018 2.065E-02 6.218E-03 -0.002
19 18 T-18 373699.634 8499586.910 25.048 84.177 0.062 5.049 71.20 1.506 74.088 1.268E+00 0.020 93956.024 TURB. TURB. 0.018 2.111E-02 3.178E-02 -0.012
18 17 T-17 373699.934 8499586.937 25.050 84.177 0.062 5.111 71.20 0.301 74.389 1.284E+00 0.004 95101.811 TURB. TURB. 0.018 2.157E-02 6.498E-03 -0.002
17 16 T-16 373701.434 8499587.069 25.062 84.177 0.062 5.172 71.20 1.506 75.895 1.299E+00 0.019 96247.598 TURB. TURB. 0.018 2.204E-02 3.319E-02 -0.012
16 15 T-15 373701.734 8499587.095 25.065 84.177 0.062 5.234 71.20 0.301 76.196 1.315E+00 0.004 97393.385 TURB. TURB. 0.018 2.251E-02 6.780E-03 -0.003
15 14 T-14 373703.234 8499587.227 25.077 84.177 0.062 5.295 71.20 1.506 77.702 1.330E+00 0.019 98539.171 TURB. TURB. 0.018 2.299E-02 3.462E-02 -0.012
14 13 T-13 373703.534 8499587.254 25.079 84.177 0.062 5.357 71.20 0.301 78.003 1.345E+00 0.004 99684.958 TURB. TURB. 0.018 2.347E-02 7.071E-03 -0.002
13 12 T-12 373705.034 8499587.386 25.091 84.177 0.062 5.419 85.60 1.506 79.509 9.416E-01 0.027 83868.564 TURB. TURB. 0.019 9.899E-03 1.491E-02 -0.012
12 11 T-11 373705.334 8499587.412 25.093 84.177 0.062 5.480 85.60 0.301 79.810 9.523E-01 0.005 84821.601 TURB. TURB. 0.019 1.010E-02 3.042E-03 -0.002
11 10 T-10 373706.834 8499587.545 25.105 84.178 0.062 5.542 85.60 1.506 81.316 9.630E-01 0.026 85774.650 TURB. TURB. 0.019 1.031E-02 1.552E-02 -0.012
10 9 T-9 373707.134 8499587.571 25.108 84.177 0.062 5.603 85.60 0.301 81.617 9.737E-01 0.005 86727.688 TURB. TURB. 0.019 1.051E-02 3.166E-03 -0.003
9 8 T-8 373708.634 8499587.703 25.120 84.177 0.062 5.665 85.60 1.506 83.123 9.844E-01 0.025 87680.725 TURB. TURB. 0.019 1.072E-02 1.614E-02 -0.012
8 7 T-7 373708.934 8499587.730 25.122 84.177 0.062 5.726 85.60 0.301 83.424 9.951E-01 0.005 88633.763 TURB. TURB. 0.019 1.093E-02 3.292E-03 -0.002
7 6 T-6 373710.434 8499587.862 25.134 84.177 0.062 5.788 85.60 1.506 84.930 1.006E+00 0.025 89586.800 TURB. TURB. 0.018 1.114E-02 1.678E-02 -0.012
6 5 T-5 373710.734 8499587.888 25.137 84.177 0.062 5.850 85.60 0.301 85.231 1.016E+00 0.005 90539.838 TURB. TURB. 0.018 1.135E-02 3.419E-03 -0.003
5 4 T-4 373712.234 8499588.020 25.149 84.177 0.062 5.911 85.60 1.506 86.737 1.027E+00 0.024 91492.875 TURB. TURB. 0.018 1.157E-02 1.742E-02 -0.012
4 3 T-3 373712.534 8499588.047 25.151 84.177 0.062 5.973 85.60 0.301 87.038 1.038E+00 0.005 92445.913 TURB. TURB. 0.018 1.179E-02 3.550E-03 -0.002
3 2 T-2 373714.034 8499588.179 25.163 84.177 0.062 6.034 85.60 1.506 88.544 1.049E+00 0.024 93398.950 TURB. TURB. 0.018 1.201E-02 1.808E-02 -0.012
2 1 T-1 373714.334 8499588.205 25.165 84.177 0.062 6.096 85.60 0.301 88.845 1.059E+00 0.005 94351.988 TURB. TURB. 0.018 1.223E-02 3.682E-03 -0.002
1 V-32 T-0 373715.084 8499588.272 25.171 84.177 0.062 6.157 85.60 0.753 89.598 1.070E+00 0.012 95305.025 TURB. TURB. 0.018 1.245E-02 9.374E-03 -0.006

































G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
281 373744.934 8499674.902 25.445 84.176
281 280 T-280 373744.934 8499674.602 25.444 0.790 0.790 16.100 0.300 83.876 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 3.564E-04
280 279 T-279 373744.934 8499674.302 25.444 0.790 1.580 16.100 0.300 83.576 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 3.564E-04
279 278 T-278 373744.934 8499674.002 25.444 0.790 2.370 16.100 0.300 83.276 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 3.564E-04
4 3 T-3 373744.934 8499591.502 25.346 0.790 219.620 16.100 0.300 0.776 2.997E-01 0.017 5020.307 TURB.TURB. 0.037 3.194E-03 4.577E-04 3.564E-04
3 2 T-2 373744.934 8499591.202 25.345 0.790 220.410 16.100 0.300 0.476 3.007E-01 0.017 5038.365 TURB.TURB. 0.037 3.214E-03 4.610E-04 3.564E-04
2 1 T-1 373744.934 8499590.902 25.345 0.790 221.200 16.100 0.300 0.176 3.018E-01 0.017 5056.424 TURB.TURB. 0.037 3.234E-03 4.643E-04 3.564E-04
1 L34 T-0 221.200 16.000 0.700 3.056E-01 0.038 5088.027 TURB.TURB. 0.037 7.770E-03 4.760E-04 0.600







Sub. Unidad de Riego # 33 
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
30 373624.334 8499580.275 24.535
30 29 T-29 373624.034 8499580.249 24.533 84.178 0.062 0.062 44.40 0.301 0.301 3.977E-02 0.126 1837.409 LAMI. LAMI. 0.035 6.324E-05 1.904E-05 0.002
29 28 T-28 373622.534 8499580.117 24.523 84.080 0.062 0.123 44.40 1.506 1.807 7.949E-02 0.316 3672.679 CRIT. TURB. 0.041 2.972E-04 4.475E-04 0.010
28 27 T-27 373622.234 8499580.090 24.521 84.177 0.062 0.185 44.40 0.301 2.108 1.193E-01 0.042 5510.066 TURB. TURB. 0.036 5.944E-04 1.791E-04 0.002
27 26 T-26 373620.734 8499579.958 24.511 84.178 0.062 0.246 44.40 1.506 3.614 1.590E-01 0.158 7347.475 TURB. TURB. 0.034 9.756E-04 1.469E-03 0.010
26 25 T-25 373620.434 8499579.931 24.508 84.178 0.062 0.308 44.40 0.301 3.915 1.988E-01 0.025 9184.883 TURB. TURB. 0.032 1.435E-03 4.324E-04 0.003
25 24 T-24 373618.934 8499579.799 24.498 84.178 0.062 0.369 44.40 1.506 5.421 2.386E-01 0.105 11022.292 TURB. TURB. 0.030 1.970E-03 2.967E-03 0.010
24 23 T-23 373618.634 8499579.773 24.496 84.178 0.062 0.431 44.40 0.301 5.722 2.783E-01 0.018 12859.701 TURB. TURB. 0.029 2.577E-03 7.761E-04 0.002
23 22 T-22 373617.134 8499579.641 24.486 84.178 0.062 0.493 44.40 1.506 7.228 3.181E-01 0.079 14697.110 TURB. TURB. 0.028 3.254E-03 4.900E-03 0.010
22 21 T-21 373616.834 8499579.614 24.484 84.178 0.062 0.554 44.40 0.301 7.529 3.579E-01 0.014 16534.519 TURB. TURB. 0.027 3.999E-03 1.205E-03 0.002
21 20 T-20 373615.334 8499579.482 24.473 84.178 0.062 0.616 44.40 1.506 9.035 3.976E-01 0.063 18371.927 TURB. TURB. 0.027 4.810E-03 7.243E-03 0.011
20 19 T-19 373615.034 8499579.456 24.471 84.178 0.062 0.677 44.40 0.301 9.336 4.374E-01 0.011 20209.336 TURB. TURB. 0.026 5.687E-03 1.712E-03 0.002
19 18 T-18 373613.534 8499579.323 24.461 84.178 0.062 0.739 44.40 1.506 10.842 4.772E-01 0.053 22046.745 TURB. TURB. 0.025 6.627E-03 9.980E-03 0.010
18 17 T-17 373613.234 8499579.297 24.459 84.179 0.062 0.800 44.40 0.301 11.143 5.170E-01 0.010 23884.176 TURB. TURB. 0.025 7.630E-03 2.298E-03 0.002
17 16 T-16 373611.734 8499579.165 24.451 84.178 0.062 0.862 44.40 1.506 12.649 5.567E-01 0.045 25721.584 TURB. TURB. 0.024 8.695E-03 1.309E-02 0.008
16 15 T-15 373611.434 8499579.138 24.450 84.178 0.062 0.924 44.40 0.301 12.950 5.965E-01 0.008 27558.993 TURB. TURB. 0.024 9.821E-03 2.958E-03 0.001
15 14 T-14 373609.934 8499579.006 24.443 84.178 0.062 0.985 44.40 1.506 14.456 6.363E-01 0.039 29396.402 TURB. TURB. 0.024 1.101E-02 1.657E-02 0.007
14 13 T-13 373609.634 8499578.980 24.442 84.411 0.062 1.047 44.40 0.301 14.757 6.761E-01 0.007 31238.896 TURB. TURB. 0.023 1.226E-02 3.691E-03 0.001
13 12 T-12 373608.134 8499578.848 24.435 84.178 0.062 1.108 44.40 1.506 16.263 7.159E-01 0.035 33076.305 TURB. TURB. 0.023 1.356E-02 2.042E-02 0.007
12 11 T-11 373607.834 8499578.821 24.434 84.178 0.062 1.170 44.40 0.301 16.564 7.557E-01 0.007 34913.713 TURB. TURB. 0.023 1.492E-02 4.495E-03 0.001
11 10 T-10 373606.334 8499578.689 24.427 84.132 0.062 1.232 44.40 1.506 18.070 7.954E-01 0.032 36750.118 TURB. TURB. 0.023 1.634E-02 2.461E-02 0.007
10 9 T-9 373606.034 8499578.663 24.426 84.178 0.062 1.293 44.40 0.301 18.371 8.352E-01 0.006 38587.526 TURB. TURB. 0.022 1.782E-02 5.367E-03 0.001
9 8 T-8 373604.534 8499578.530 24.419 84.178 0.062 1.355 44.40 1.506 19.877 8.750E-01 0.029 40424.935 TURB. TURB. 0.022 1.936E-02 2.915E-02 0.007
8 7 T-7 373604.234 8499578.504 24.418 84.179 0.062 1.416 44.40 0.301 20.178 9.147E-01 0.005 42262.365 TURB. TURB. 0.022 2.095E-02 6.308E-03 0.001
7 6 T-6 373602.734 8499578.372 24.411 84.178 0.062 1.478 44.40 1.506 21.684 9.545E-01 0.026 44099.774 TURB. TURB. 0.022 2.259E-02 3.402E-02 0.007
6 5 T-5 373602.434 8499578.345 24.410 84.178 0.062 1.539 44.40 0.301 21.985 9.943E-01 0.005 45937.182 TURB. TURB. 0.021 2.429E-02 7.318E-03 0.001
5 4 T-4 373600.934 8499578.213 24.404 84.179 0.062 1.601 44.40 1.506 23.491 1.034E+00 0.024 47774.612 TURB. TURB. 0.021 2.605E-02 3.923E-02 0.006
4 3 T-3 373600.634 8499578.187 24.404 84.178 0.062 1.663 44.40 0.301 23.792 1.074E+00 0.005 49612.021 TURB. TURB. 0.021 2.786E-02 8.390E-03 0.000
3 2 T-2 373599.134 8499578.055 24.405 84.178 0.062 1.724 44.40 1.506 25.298 1.114E+00 0.023 51449.429 TURB. TURB. 0.021 2.973E-02 4.476E-02 -0.001
2 1 T-1 373598.834 8499578.028 24.405 84.178 0.062 1.786 44.40 0.301 25.599 1.153E+00 0.004 53286.838 TURB. TURB. 0.021 3.164E-02 9.532E-03 0.000
1 V-33 T-0 373598.181 8499577.971 24.405 84.178 0.062 1.847 44.40 0.655 26.255 1.193E+00 0.009 55124.246 TURB. TURB. 0.021 3.362E-02 2.204E-02 0.000


























V-32 Pmáx 10.40 Pmín 9.19
7.636E-01 9.64 4.421E-01 9.19 9.64
P-V 32 10.4
5.870E-01 9.81 4.801E-01 9.33 9.81
∆H 11.59% C.U 92.48%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.473E-01
V-33 Pmáx 10.40 Pmín 9.35
9.168E-01 9.48 1.321E-01 9.35 9.48
P-V 33 10.4
3.831E-01 10.02 4.411E-01 9.58 10.02
∆H 10.09% C.U 93.25%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.536E-01
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
281 373508.834 8499654.098 23.685 84.179
281 280 T-280 373508.834 8499653.798 23.685 0.790 0.790 16.100 0.300 83.879 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -8.838E-04
280 279 T-279 373508.834 8499653.498 23.686 0.790 1.580 16.100 0.300 83.579 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -8.838E-04
279 278 T-278 373508.834 8499653.198 23.687 0.790 2.370 16.100 0.300 83.279 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -8.838E-04
4 3 T-3 373508.834 8499570.698 23.930 0.790 219.620 16.100 0.300 0.779 2.997E-01 0.017 5020.307 TURB.TURB. 0.037 3.194E-03 4.577E-04 -8.838E-04
3 2 T-2 373508.834 8499570.398 23.931 0.790 220.410 16.100 0.300 0.479 3.007E-01 0.017 5038.365 TURB.TURB. 0.037 3.214E-03 4.610E-04 -8.838E-04
2 1 T-1 373508.834 8499570.098 23.932 0.790 221.200 16.100 0.300 0.179 3.018E-01 0.017 5056.424 TURB.TURB. 0.037 3.234E-03 4.643E-04 -8.838E-04
1 L100 T-0 221.200 16.000 0.700 3.056E-01 0.038 5088.027 TURB.TURB. 0.037 7.770E-03 4.760E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
100 373508.834 8499570.098 23.932
100 99 T-99 373509.134 8499570.124 23.934 84.179 0.062 0.062 44.40 0.301 0.301 3.977E-02 0.126 1837.438 LAMI. LAMI. 0.035 6.324E-05 1.904E-05 -0.002
99 98 T-98 373510.634 8499570.257 23.948 84.179 0.062 0.123 44.40 1.506 1.807 7.954E-02 0.316 3674.876 CRIT. TURB. 0.041 2.975E-04 4.480E-04 -0.014
98 97 T-97 373510.934 8499570.283 23.951 84.179 0.062 0.185 44.40 0.301 2.108 1.193E-01 0.042 5512.315 TURB. TURB. 0.036 5.949E-04 1.791E-04 -0.003
97 96 T-96 373512.434 8499570.415 23.964 84.179 0.062 0.246 44.40 1.506 3.614 1.591E-01 0.158 7349.753 TURB. TURB. 0.034 9.761E-04 1.470E-03 -0.013
96 95 T-95 373512.734 8499570.442 23.967 84.179 0.062 0.308 44.40 0.301 3.915 1.988E-01 0.025 9187.192 TURB. TURB. 0.032 1.436E-03 4.326E-04 -0.003
95 94 T-94 373514.234 8499570.574 23.980 84.179 0.062 0.369 44.40 1.506 5.421 2.386E-01 0.105 11024.630 TURB. TURB. 0.030 1.971E-03 2.968E-03 -0.013
94 93 T-93 373514.534 8499570.600 23.983 84.179 0.062 0.431 44.40 0.301 5.722 2.784E-01 0.018 12862.069 TURB. TURB. 0.029 2.578E-03 7.763E-04 -0.003
93 92 T-92 373516.034 8499570.732 23.992 84.179 0.062 0.493 44.40 1.506 7.228 3.182E-01 0.079 14699.507 TURB. TURB. 0.028 3.255E-03 4.901E-03 -0.009
92 91 T-91 373516.334 8499570.759 23.993 84.179 0.062 0.554 44.40 0.301 7.529 3.579E-01 0.014 16536.946 TURB. TURB. 0.027 4.000E-03 1.205E-03 -0.001
91 90 T-90 373517.834 8499570.891 24.000 84.179 0.062 0.616 44.40 1.506 9.035 3.977E-01 0.063 18374.384 TURB. TURB. 0.027 4.811E-03 7.245E-03 -0.007
90 89 T-89 373518.134 8499570.917 24.000 84.179 0.062 0.677 44.40 0.301 9.336 4.375E-01 0.011 20211.822 TURB. TURB. 0.026 5.688E-03 1.713E-03 0.000
89 88 T-88 373519.634 8499571.050 24.002 84.179 0.062 0.739 44.40 1.506 10.842 4.772E-01 0.053 22049.260 TURB. TURB. 0.025 6.628E-03 9.981E-03 -0.002
88 87 T-87 373519.934 8499571.076 24.003 84.178 0.062 0.800 44.40 0.301 11.143 5.170E-01 0.010 23886.676 TURB. TURB. 0.025 7.632E-03 2.298E-03 -0.001
87 86 T-86 373521.434 8499571.208 24.004 84.179 0.062 0.862 44.40 1.506 12.649 5.568E-01 0.045 25724.113 TURB. TURB. 0.024 8.697E-03 1.310E-02 -0.001
86 85 T-85 373521.734 8499571.235 24.004 84.179 0.062 0.924 44.40 0.301 12.950 5.965E-01 0.008 27561.550 TURB. TURB. 0.024 9.823E-03 2.959E-03 0.000
85 84 T-84 373523.234 8499571.367 24.005 84.178 0.062 0.985 44.40 1.506 14.456 6.363E-01 0.039 29398.964 TURB. TURB. 0.024 1.101E-02 1.658E-02 -0.001
84 83 T-83 373523.534 8499571.393 24.005 84.179 0.062 1.047 44.40 0.301 14.757 6.761E-01 0.007 31236.400 TURB. TURB. 0.023 1.225E-02 3.690E-03 0.000
83 82 T-82 373525.034 8499571.525 24.008 84.179 0.062 1.108 44.40 1.506 16.263 7.159E-01 0.035 33073.836 TURB. TURB. 0.023 1.356E-02 2.042E-02 -0.003
82 81 T-81 373525.334 8499571.552 24.008 84.179 0.062 1.170 44.40 0.301 16.564 7.556E-01 0.007 34911.271 TURB. TURB. 0.023 1.492E-02 4.495E-03 0.000
81 80 T-80 373526.834 8499571.684 24.008 84.179 0.062 1.232 44.40 1.506 18.070 7.954E-01 0.032 36748.707 TURB. TURB. 0.023 1.634E-02 2.461E-02 0.000
80 79 T-79 373527.134 8499571.710 24.008 84.179 0.062 1.293 44.40 0.301 18.371 8.352E-01 0.006 38586.141 TURB. TURB. 0.022 1.782E-02 5.366E-03 0.000
79 78 T-78 373528.634 8499571.843 24.009 84.179 0.062 1.355 44.40 1.506 19.877 8.749E-01 0.029 40423.576 TURB. TURB. 0.022 1.935E-02 2.915E-02 -0.001
78 77 T-77 373528.934 8499571.869 24.010 84.178 0.062 1.416 44.40 0.301 20.178 9.147E-01 0.005 42260.988 TURB. TURB. 0.022 2.095E-02 6.307E-03 -0.001
77 76 T-76 373530.434 8499572.001 24.014 84.179 0.062 1.478 44.40 1.506 21.684 9.545E-01 0.026 44098.422 TURB. TURB. 0.022 2.259E-02 3.402E-02 -0.004
76 75 T-75 373530.734 8499572.028 24.016 84.179 0.062 1.539 44.40 0.301 21.985 9.942E-01 0.005 45935.855 TURB. TURB. 0.021 2.429E-02 7.317E-03 -0.002
75 74 T-74 373532.234 8499572.160 24.030 84.178 0.062 1.601 44.40 1.506 23.491 1.034E+00 0.024 47773.267 TURB. TURB. 0.021 2.605E-02 3.923E-02 -0.014
74 73 T-73 373532.534 8499572.186 24.033 84.179 0.062 1.663 44.40 0.301 23.792 1.074E+00 0.005 49610.701 TURB. TURB. 0.021 2.786E-02 8.390E-03 -0.003
73 72 T-72 373534.034 8499572.318 24.046 84.179 0.062 1.724 44.40 1.506 25.298 1.114E+00 0.023 51448.135 TURB. TURB. 0.021 2.972E-02 4.476E-02 -0.013
72 71 T-71 373534.334 8499572.345 24.049 84.179 0.062 1.786 44.40 0.301 25.599 1.153E+00 0.004 53285.568 TURB. TURB. 0.021 3.164E-02 9.532E-03 -0.003
71 70 T-70 373535.834 8499572.477 24.063 84.179 0.062 1.847 44.40 1.506 27.105 1.193E+00 0.021 55123.002 TURB. TURB. 0.021 3.362E-02 5.062E-02 -0.014
70 69 T-69 373536.134 8499572.503 24.065 84.179 0.062 1.909 44.40 0.301 27.406 1.233E+00 0.004 56960.436 TURB. TURB. 0.020 3.564E-02 1.073E-02 -0.002
69 68 T-68 373537.634 8499572.636 24.079 84.179 0.062 1.970 44.40 1.506 28.912 1.273E+00 0.020 58797.870 TURB. TURB. 0.020 3.772E-02 5.680E-02 -0.014
68 67 T-67 373537.934 8499572.662 24.082 84.178 0.062 2.032 44.40 0.301 29.213 1.312E+00 0.004 60635.282 TURB. TURB. 0.020 3.985E-02 1.200E-02 -0.003
67 66 T-66 373539.434 8499572.794 24.095 84.179 0.062 2.094 59.80 1.506 30.719 7.454E-01 0.034 46384.425 TURB. TURB. 0.021 1.010E-02 1.521E-02 -0.013
66 65 T-65 373539.734 8499572.821 24.098 84.179 0.062 2.155 59.80 0.301 31.020 7.673E-01 0.007 47748.673 TURB. TURB. 0.021 1.064E-02 3.204E-03 -0.003
65 64 T-64 373541.234 8499572.953 24.111 84.178 0.062 2.217 59.80 1.506 32.526 7.893E-01 0.032 49112.906 TURB. TURB. 0.021 1.118E-02 1.684E-02 -0.013
64 63 T-63 373541.534 8499572.979 24.114 84.179 0.062 2.278 59.80 0.301 32.827 8.112E-01 0.006 50477.155 TURB. TURB. 0.021 1.174E-02 3.536E-03 -0.003
63 62 T-62 373543.034 8499573.111 24.128 84.179 0.062 2.340 59.80 1.506 34.333 8.331E-01 0.030 51841.403 TURB. TURB. 0.021 1.231E-02 1.854E-02 -0.014
62 61 T-61 373543.334 8499573.138 24.130 84.179 0.062 2.401 59.80 0.301 34.634 8.550E-01 0.006 53205.652 TURB. TURB. 0.021 1.290E-02 3.885E-03 -0.002
61 60 T-60 373544.834 8499573.270 24.144 84.179 0.062 2.463 59.80 1.506 36.140 8.770E-01 0.029 54569.901 TURB. TURB. 0.021 1.349E-02 2.032E-02 -0.014
60 59 T-59 373545.134 8499573.296 24.147 84.179 0.062 2.525 59.80 0.301 36.441 8.989E-01 0.006 55934.150 TURB. TURB. 0.020 1.410E-02 4.246E-03 -0.003
59 58 T-58 373546.634 8499573.429 24.160 84.179 0.062 2.586 59.80 1.506 37.947 9.208E-01 0.027 57298.399 TURB. TURB. 0.020 1.472E-02 2.217E-02 -0.013
58 57 T-57 373546.934 8499573.455 24.163 84.178 0.062 2.648 59.80 0.301 38.249 9.427E-01 0.005 58662.632 TURB. TURB. 0.020 1.535E-02 4.622E-03 -0.003
57 56 T-56 373548.434 8499573.587 24.175 84.179 0.062 2.709 59.80 1.506 39.754 9.646E-01 0.026 60026.881 TURB. TURB. 0.020 1.599E-02 2.408E-02 -0.012
56 55 T-55 373548.734 8499573.614 24.177 84.179 0.062 2.771 59.80 0.301 40.056 9.866E-01 0.005 61391.130 TURB. TURB. 0.020 1.665E-02 5.014E-03 -0.002
55 54 T-54 373550.234 8499573.746 24.187 84.178 0.062 2.832 59.80 1.506 41.561 1.008E+00 0.025 62755.362 TURB. TURB. 0.020 1.731E-02 2.607E-02 -0.010
54 53 T-53 373550.534 8499573.772 24.189 84.178 0.062 2.894 59.80 0.301 41.863 1.030E+00 0.005 64119.595 TURB. TURB. 0.020 1.799E-02 5.418E-03 -0.002
53 52 T-52 373552.034 8499573.904 24.198 84.179 0.062 2.956 59.80 1.506 43.368 1.052E+00 0.024 65483.844 TURB. TURB. 0.020 1.868E-02 2.813E-02 -0.009
52 51 T-51 373552.334 8499573.931 24.200 84.179 0.062 3.017 59.80 0.301 43.670 1.074E+00 0.005 66848.093 TURB. TURB. 0.020 1.938E-02 5.838E-03 -0.002
51 50 T-50 373553.834 8499574.063 24.204 84.104 0.062 3.079 59.80 1.506 45.175 1.096E+00 0.023 68211.126 TURB. TURB. 0.020 2.009E-02 3.026E-02 -0.004
50 49 T-49 373554.134 8499574.090 24.205 84.179 0.062 3.140 59.80 0.301 45.477 1.118E+00 0.004 69575.375 TURB. TURB. 0.020 2.082E-02 6.271E-03 -0.001
49 48 T-48 373555.634 8499574.222 24.209 84.178 0.062 3.202 59.80 1.506 46.982 1.140E+00 0.022 70939.607 TURB. TURB. 0.019 2.155E-02 3.246E-02 -0.004
48 47 T-47 373555.934 8499574.248 24.210 84.178 0.062 3.263 59.80 0.301 47.284 1.162E+00 0.004 72303.839 TURB. TURB. 0.019 2.230E-02 6.716E-03 -0.001
47 46 T-46 373557.434 8499574.380 24.212 84.179 0.062 3.325 59.80 1.506 48.789 1.184E+00 0.021 73668.087 TURB. TURB. 0.019 2.306E-02 3.472E-02 -0.002
46 45 T-45 373557.734 8499574.407 24.213 84.179 0.062 3.387 59.80 0.301 49.091 1.206E+00 0.004 75032.335 TURB. TURB. 0.019 2.383E-02 7.178E-03 -0.001
45 44 T-44 373559.234 8499574.539 24.216 84.178 0.062 3.448 59.80 1.506 50.596 1.228E+00 0.020 76396.567 TURB. TURB. 0.019 2.461E-02 3.706E-02 -0.003
44 43 T-43 373559.534 8499574.565 24.217 84.178 0.062 3.510 59.80 0.301 50.898 1.250E+00 0.004 77760.798 TURB. TURB. 0.019 2.540E-02 7.650E-03 -0.001
43 42 T-42 373561.034 8499574.697 24.221 84.179 0.062 3.571 59.80 1.506 52.403 1.272E+00 0.020 79125.046 TURB. TURB. 0.019 2.621E-02 3.946E-02 -0.004
42 41 T-41 373561.334 8499574.724 24.222 84.179 0.062 3.633 59.80 0.301 52.705 1.293E+00 0.004 80489.293 TURB. TURB. 0.019 2.702E-02 8.140E-03 -0.001
41 40 T-40 373562.834 8499574.856 24.225 84.129 0.062 3.694 59.80 1.506 54.210 1.315E+00 0.019 81852.730 TURB. TURB. 0.019 2.785E-02 4.194E-02 -0.003
40 39 T-39 373563.134 8499574.883 24.225 84.179 0.062 3.756 59.80 0.301 54.512 1.337E+00 0.004 83216.977 TURB. TURB. 0.019 2.869E-02 8.641E-03 0.000
39 38 T-38 373564.634 8499575.015 24.233 84.178 0.062 3.818 71.20 1.506 56.017 9.588E-01 0.026 71038.711 TURB. TURB. 0.019 1.279E-02 1.926E-02 -0.008
38 37 T-37 373564.934 8499575.041 24.236 84.178 0.062 3.879 71.20 0.301 56.319 9.743E-01 0.005 72184.512 TURB. TURB. 0.019 1.316E-02 3.964E-03 -0.003
37 36 T-36 373566.434 8499575.173 24.250 84.179 0.062 3.941 71.20 1.506 57.824 9.898E-01 0.025 73330.326 TURB. TURB. 0.019 1.354E-02 2.039E-02 -0.014
36 35 T-35 373566.734 8499575.200 24.252 84.179 0.062 4.002 71.20 0.301 58.126 1.005E+00 0.005 74476.141 TURB. TURB. 0.019 1.392E-02 4.193E-03 -0.002
35 34 T-34 373568.234 8499575.332 24.266 84.144 0.062 4.064 71.20 1.506 59.631 1.021E+00 0.025 75621.478 TURB. TURB. 0.019 1.430E-02 2.154E-02 -0.014
34 33 T-33 373568.534 8499575.358 24.269 84.178 0.062 4.125 71.20 0.301 59.933 1.036E+00 0.005 76767.279 TURB. TURB. 0.019 1.469E-02 4.425E-03 -0.003
33 32 T-32 373570.034 8499575.491 24.282 84.179 0.062 4.187 71.20 1.506 61.439 1.052E+00 0.024 77913.093 TURB. TURB. 0.019 1.509E-02 2.272E-02 -0.013
32 31 T-31 373570.334 8499575.517 24.285 84.153 0.062 4.249 71.20 0.301 61.740 1.067E+00 0.005 79058.554 TURB. TURB. 0.019 1.549E-02 4.664E-03 -0.003
31 30 T-30 373571.834 8499575.649 24.298 84.155 0.062 4.310 71.20 1.506 63.246 1.083E+00 0.023 80204.042 TURB. TURB. 0.019 1.589E-02 2.393E-02 -0.013
30 29 T-29 373572.134 8499575.676 24.301 84.179 0.062 4.372 71.20 0.301 63.547 1.098E+00 0.005 81349.856 TURB. TURB. 0.019 1.630E-02 4.911E-03 -0.003
29 28 T-28 373573.634 8499575.808 24.314 84.178 0.062 4.433 71.20 1.506 65.053 1.113E+00 0.023 82495.657 TURB. TURB. 0.019 1.672E-02 2.517E-02 -0.013
28 27 T-27 373573.934 8499575.834 24.317 84.178 0.062 4.495 71.20 0.301 65.354 1.129E+00 0.004 83641.457 TURB. TURB. 0.019 1.713E-02 5.160E-03 -0.003
27 26 T-26 373575.434 8499575.966 24.330 84.179 0.062 4.556 71.20 1.506 66.860 1.144E+00 0.022 84787.272 TURB. TURB. 0.019 1.756E-02 2.644E-02 -0.013
26 25 T-25 373575.734 8499575.993 24.333 84.179 0.062 4.618 71.20 0.301 67.161 1.160E+00 0.004 85933.086 TURB. TURB. 0.019 1.798E-02 5.418E-03 -0.003
25 24 T-24 373577.234 8499576.125 24.347 84.178 0.062 4.680 71.20 1.506 68.667 1.175E+00 0.021 87078.887 TURB. TURB. 0.019 1.842E-02 2.773E-02 -0.014
24 23 T-23 373577.534 8499576.151 24.349 84.178 0.062 4.741 71.20 0.301 68.968 1.191E+00 0.004 88224.688 TURB. TURB. 0.019 1.885E-02 5.677E-03 -0.002
23 22 T-22 373579.034 8499576.284 24.363 84.168 0.062 4.803 71.20 1.506 70.474 1.206E+00 0.021 89370.353 TURB. TURB. 0.019 1.930E-02 2.906E-02 -0.014
22 21 T-21 373579.334 8499576.310 24.366 84.178 0.062 4.864 71.20 0.301 70.775 1.222E+00 0.004 90516.154 TURB. TURB. 0.018 1.974E-02 5.945E-03 -0.003
21 20 T-20 373580.834 8499576.442 24.378 84.178 0.062 4.926 71.20 1.506 72.281 1.237E+00 0.020 91661.955 TURB. TURB. 0.018 2.019E-02 3.041E-02 -0.012
20 19 T-19 373581.134 8499576.469 24.380 84.178 0.062 4.987 71.20 0.301 72.582 1.253E+00 0.004 92807.756 TURB. TURB. 0.018 2.065E-02 6.219E-03 -0.002
19 18 T-18 373582.634 8499576.601 24.389 84.178 0.062 5.049 71.20 1.506 74.088 1.268E+00 0.020 93953.557 TURB. TURB. 0.018 2.111E-02 3.178E-02 -0.009
18 17 T-17 373582.934 8499576.627 24.391 84.178 0.062 5.111 71.20 0.301 74.389 1.284E+00 0.004 95099.357 TURB. TURB. 0.018 2.157E-02 6.496E-03 -0.002
17 16 T-16 373584.434 8499576.759 24.400 84.178 0.062 5.172 71.20 1.506 75.895 1.299E+00 0.019 96245.158 TURB. TURB. 0.018 2.204E-02 3.319E-02 -0.009
16 15 T-15 373584.734 8499576.786 24.400 84.179 0.062 5.234 71.20 0.301 76.196 1.315E+00 0.004 97390.973 TURB. TURB. 0.018 2.251E-02 6.781E-03 0.000
15 14 T-14 373586.234 8499576.918 24.401 84.178 0.062 5.295 71.20 1.506 77.702 1.330E+00 0.019 98536.773 TURB. TURB. 0.018 2.299E-02 3.462E-02 -0.001
14 13 T-13 373586.534 8499576.944 24.401 84.178 0.062 5.357 71.20 0.301 78.003 1.345E+00 0.004 99682.574 TURB. TURB. 0.018 2.347E-02 7.068E-03 0.000
13 12 T-12 373588.034 8499577.077 24.402 84.179 0.062 5.418 85.60 1.506 79.509 9.415E-01 0.027 83866.603 TURB. TURB. 0.019 9.899E-03 1.491E-02 -0.001
12 11 T-11 373588.334 8499577.103 24.402 84.178 0.062 5.480 85.60 0.301 79.810 9.522E-01 0.005 84819.652 TURB. TURB. 0.019 1.010E-02 3.042E-03 0.000
11 10 T-10 373589.834 8499577.235 24.403 84.178 0.062 5.542 85.60 1.506 81.316 9.629E-01 0.026 85772.701 TURB. TURB. 0.019 1.031E-02 1.552E-02 -0.001
10 9 T-9 373590.134 8499577.262 24.403 84.178 0.062 5.603 85.60 0.301 81.617 9.736E-01 0.005 86725.750 TURB. TURB. 0.019 1.051E-02 3.166E-03 0.000
9 8 T-8 373591.634 8499577.394 24.404 84.178 0.062 5.665 85.60 1.506 83.123 9.843E-01 0.025 87678.798 TURB. TURB. 0.019 1.072E-02 1.614E-02 -0.001
8 7 T-7 373591.934 8499577.420 24.404 84.178 0.062 5.726 85.60 0.301 83.424 9.950E-01 0.005 88631.847 TURB. TURB. 0.019 1.093E-02 3.291E-03 0.000
7 6 T-6 373593.434 8499577.552 24.405 84.178 0.062 5.788 85.60 1.506 84.930 1.006E+00 0.025 89584.895 TURB. TURB. 0.018 1.114E-02 1.678E-02 -0.001
6 5 T-5 373593.734 8499577.579 24.405 84.179 0.062 5.849 85.60 0.301 85.231 1.016E+00 0.005 90537.955 TURB. TURB. 0.018 1.135E-02 3.420E-03 0.000
5 4 T-4 373595.234 8499577.711 24.406 84.178 0.062 5.911 85.60 1.506 86.737 1.027E+00 0.024 91491.004 TURB. TURB. 0.018 1.157E-02 1.742E-02 -0.001
4 3 T-3 373595.534 8499577.737 24.406 84.178 0.062 5.973 85.60 0.301 87.038 1.038E+00 0.005 92444.052 TURB. TURB. 0.018 1.179E-02 3.549E-03 0.000
3 2 T-2 373597.034 8499577.870 24.406 84.179 0.062 6.034 85.60 1.506 88.544 1.049E+00 0.024 93397.112 TURB. TURB. 0.018 1.201E-02 1.808E-02 0.000
2 1 T-1 373597.334 8499577.896 24.405 84.178 0.062 6.096 85.60 0.301 88.845 1.059E+00 0.005 94350.160 TURB. TURB. 0.018 1.223E-02 3.682E-03 0.001
1 V-33 T-0 373598.181 8499577.971 24.405 84.178 0.062 6.157 85.60 0.850 89.695 1.070E+00 0.013 95303.208 TURB. TURB. 0.018 1.245E-02 1.059E-02 0.000


































G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
281 373624.334 8499664.275 24.596 84.178
281 280 T-280 373624.334 8499663.975 24.596 0.790 0.790 16.100 0.300 83.878 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 2.174E-04
280 279 T-279 373624.334 8499663.675 24.595 0.790 1.580 16.100 0.300 83.578 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 2.174E-04
279 278 T-278 373624.334 8499663.375 24.595 0.790 2.370 16.100 0.300 83.278 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 2.174E-04
4 3 T-3 373624.334 8499580.875 24.535 0.790 219.620 16.100 0.300 0.778 2.997E-01 0.017 5020.307 TURB.TURB. 0.037 3.194E-03 4.577E-04 2.174E-04
3 2 T-2 373624.334 8499580.575 24.535 0.790 220.410 16.100 0.300 0.478 3.007E-01 0.017 5038.365 TURB.TURB. 0.037 3.214E-03 4.610E-04 2.174E-04
2 1 T-1 373624.334 8499580.275 24.535 0.790 221.200 16.100 0.300 0.178 3.018E-01 0.017 5056.424 TURB.TURB. 0.037 3.234E-03 4.643E-04 2.174E-04
1 L30 T-0 221.200 16.000 0.700 3.056E-01 0.038 5088.027 TURB.TURB. 0.037 7.770E-03 4.760E-04 0.600





Sub. Unidad de Riego # 34 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
281 373393.634 8499643.945 22.806 84.182
281 280 T-280 373393.634 8499643.645 22.808 0.790 0.790 16.100 0.300 83.882 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -2.085E-03
280 279 T-279 373393.634 8499643.345 22.810 0.790 1.580 16.100 0.300 83.582 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -2.085E-03
279 278 T-278 373393.634 8499643.045 22.813 0.790 2.370 16.100 0.300 83.282 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -2.085E-03
4 3 T-3 373393.634 8499560.547 23.386 0.790 219.620 16.100 0.300 0.782 2.997E-01 0.017 5020.307 TURB.TURB. 0.037 3.194E-03 4.577E-04 -2.085E-03
3 2 T-2 373393.634 8499560.247 23.388 0.790 220.410 16.100 0.300 0.482 3.007E-01 0.017 5038.365 TURB.TURB. 0.037 3.214E-03 4.610E-04 -2.085E-03
2 1 T-1 373393.634 8499559.947 23.390 0.790 221.200 16.100 0.300 0.182 3.018E-01 0.017 5056.424 TURB.TURB. 0.037 3.234E-03 4.643E-04 -2.085E-03
1 L100 T-0 221.200 16.000 0.700 3.056E-01 0.038 5088.027 TURB.TURB. 0.037 7.770E-03 4.760E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 3.408E-01 4.404E-02 -5.837E-01
281 373507.334 8499653.966 23.674 84.179
281 280 T-280 373507.334 8499653.666 23.674 0.790 0.790 16.100 0.300 83.879 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -8.731E-04
280 279 T-279 373507.334 8499653.366 23.675 0.790 1.580 16.100 0.300 83.579 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -8.731E-04
279 278 T-278 373507.334 8499653.066 23.676 0.790 2.370 16.100 0.300 83.279 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -8.731E-04
4 3 T-3 373507.334 8499570.566 23.916 0.790 219.620 16.100 0.300 0.779 2.997E-01 0.017 5020.307 TURB.TURB. 0.037 3.194E-03 4.577E-04 -8.731E-04
3 2 T-2 373507.334 8499570.266 23.917 0.790 220.410 16.100 0.300 0.479 3.007E-01 0.017 5038.365 TURB.TURB. 0.037 3.214E-03 4.610E-04 -8.731E-04
2 1 T-1 373507.334 8499569.966 23.918 0.790 221.200 16.100 0.300 0.179 3.018E-01 0.017 5056.424 TURB.TURB. 0.037 3.234E-03 4.643E-04 -8.731E-04
1 L28 T-0 221.200 16.000 0.700 3.056E-01 0.038 5088.027 TURB.TURB. 0.037 7.770E-03 4.760E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 3.408E-01 4.404E-02 -2.445E-01
COOR.
GOTERO
-2.049E-01 -4.760E-03 -5.850E-01 28.861
1.351E-01 -4.760E-03 -2.450E-01 28.861  
 
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
28 373507.334 8499569.966 23.918
28 27 T-27 373507.034 8499569.939 23.916 84.179 0.062 0.062 44.40 0.301 0.301 3.977E-02 0.126 1837.438 LAMI. LAMI. 0.035 6.324E-05 1.905E-05 0.002
27 26 T-26 373505.534 8499569.807 23.902 84.179 0.062 0.123 44.40 1.506 1.807 7.954E-02 0.316 3674.876 CRIT. TURB. 0.041 2.975E-04 4.479E-04 0.014
26 25 T-25 373505.234 8499569.781 23.899 84.179 0.062 0.185 44.40 0.301 2.108 1.193E-01 0.042 5512.314 TURB. TURB. 0.036 5.949E-04 1.791E-04 0.003
25 24 T-24 373503.734 8499569.649 23.885 84.179 0.062 0.246 44.40 1.506 3.614 1.591E-01 0.158 7349.752 TURB. TURB. 0.034 9.761E-04 1.470E-03 0.014
24 23 T-23 373503.434 8499569.622 23.882 84.179 0.062 0.308 44.40 0.301 3.915 1.988E-01 0.025 9187.190 TURB. TURB. 0.032 1.436E-03 4.326E-04 0.003
23 22 T-22 373501.934 8499569.490 23.867 84.179 0.062 0.369 44.40 1.506 5.421 2.386E-01 0.105 11024.627 TURB. TURB. 0.030 1.971E-03 2.968E-03 0.015
22 21 T-21 373501.634 8499569.464 23.864 84.179 0.062 0.431 44.40 0.301 5.722 2.784E-01 0.018 12862.065 TURB. TURB. 0.029 2.578E-03 7.763E-04 0.003
21 20 T-20 373500.134 8499569.331 23.850 84.179 0.062 0.493 44.40 1.506 7.228 3.182E-01 0.079 14699.502 TURB. TURB. 0.028 3.255E-03 4.902E-03 0.014
20 19 T-19 373499.834 8499569.305 23.847 84.179 0.062 0.554 44.40 0.301 7.529 3.579E-01 0.014 16536.939 TURB. TURB. 0.027 4.000E-03 1.205E-03 0.003
19 18 T-18 373498.334 8499569.173 23.833 84.179 0.062 0.616 44.40 1.506 9.035 3.977E-01 0.063 18374.377 TURB. TURB. 0.027 4.811E-03 7.245E-03 0.014
18 17 T-17 373498.034 8499569.146 23.831 84.179 0.062 0.677 44.40 0.301 9.336 4.375E-01 0.011 20211.814 TURB. TURB. 0.026 5.688E-03 1.713E-03 0.002
17 16 T-16 373496.534 8499569.014 23.829 84.179 0.062 0.739 44.40 1.506 10.842 4.772E-01 0.053 22049.251 TURB. TURB. 0.025 6.628E-03 9.981E-03 0.002
16 15 T-15 373496.234 8499568.988 23.829 84.179 0.062 0.800 44.40 0.301 11.143 5.170E-01 0.010 23886.688 TURB. TURB. 0.025 7.632E-03 2.298E-03 0.000
15 14 T-14 373494.734 8499568.856 23.826 84.179 0.062 0.862 44.40 1.506 12.649 5.568E-01 0.045 25724.126 TURB. TURB. 0.024 8.697E-03 1.310E-02 0.003
14 13 T-13 373494.434 8499568.829 23.825 84.179 0.062 0.924 44.40 0.301 12.950 5.965E-01 0.008 27561.565 TURB. TURB. 0.024 9.823E-03 2.959E-03 0.001
13 12 T-12 373492.934 8499568.697 23.822 84.179 0.062 0.985 44.40 1.506 14.456 6.363E-01 0.039 29399.003 TURB. TURB. 0.024 1.101E-02 1.658E-02 0.003
12 11 T-11 373492.634 8499568.670 23.822 84.179 0.062 1.047 44.40 0.301 14.757 6.761E-01 0.007 31236.442 TURB. TURB. 0.023 1.225E-02 3.691E-03 0.000
11 10 T-10 373491.134 8499568.538 23.820 84.180 0.062 1.108 44.40 1.506 16.263 7.159E-01 0.035 33073.903 TURB. TURB. 0.023 1.356E-02 2.042E-02 0.002
10 9 T-9 373490.834 8499568.512 23.820 84.130 0.062 1.170 44.40 0.301 16.564 7.556E-01 0.007 34910.274 TURB. TURB. 0.023 1.492E-02 4.493E-03 0.000
9 8 T-8 373489.334 8499568.380 23.820 84.130 0.062 1.231 44.40 1.506 18.070 7.953E-01 0.032 36746.644 TURB. TURB. 0.023 1.634E-02 2.461E-02 0.000
8 7 T-7 373489.034 8499568.353 23.820 84.131 0.062 1.293 44.40 0.301 18.371 8.351E-01 0.006 38583.037 TURB. TURB. 0.022 1.782E-02 5.367E-03 0.000
7 6 T-6 373487.534 8499568.221 23.819 84.131 0.062 1.355 44.40 1.506 19.877 8.748E-01 0.029 40419.430 TURB. TURB. 0.022 1.935E-02 2.914E-02 0.001
6 5 T-5 373487.234 8499568.195 23.818 84.133 0.062 1.416 44.40 0.301 20.178 9.146E-01 0.005 42255.846 TURB. TURB. 0.022 2.094E-02 6.306E-03 0.001
5 4 T-4 373485.734 8499568.062 23.816 84.133 0.062 1.478 44.40 1.506 21.684 9.543E-01 0.026 44092.262 TURB. TURB. 0.022 2.259E-02 3.401E-02 0.002
4 3 T-3 373485.434 8499568.036 23.815 84.135 0.062 1.539 44.40 0.301 21.985 9.941E-01 0.005 45928.723 TURB. TURB. 0.021 2.429E-02 7.313E-03 0.001
3 2 T-2 373483.934 8499567.904 23.813 84.135 0.062 1.601 44.40 1.506 23.491 1.034E+00 0.024 47765.184 TURB. TURB. 0.021 2.604E-02 3.921E-02 0.002
2 1 T-1 373483.634 8499567.877 23.812 84.136 0.062 1.662 44.40 0.301 23.792 1.074E+00 0.005 49601.667 TURB. TURB. 0.021 2.785E-02 8.389E-03 0.001
1 V-34 T-0 373483.023 8499567.824 23.811 84.137 0.062 1.724 44.40 0.613 24.406 1.113E+00 0.009 51438.172 TURB. TURB. 0.021 2.971E-02 1.822E-02 0.001




























V-34 Pmáx 10.40 Pmín 9.43
9.694E-01 9.43 -2.049E-01 9.64 9.43
P-V 34 10.4
3.113E-01 10.09 1.351E-01 9.95 10.09
∆H 9.32% C.U 93.63%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.567E-01
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
100 373393.634 8499559.947 23.390
100 99 T-99 373393.934 8499559.974 23.392 84.182 0.062 0.062 44.40 0.301 0.301 3.977E-02 0.126 1837.496 LAMI. LAMI. 0.035 6.324E-05 1.905E-05 -0.002
99 98 T-98 373395.434 8499560.106 23.400 84.182 0.062 0.123 44.40 1.506 1.807 7.954E-02 0.316 3674.993 CRIT. TURB. 0.041 2.975E-04 4.479E-04 -0.008
98 97 T-97 373395.734 8499560.132 23.400 84.182 0.062 0.185 44.40 0.301 2.108 1.193E-01 0.042 5512.488 TURB. TURB. 0.036 5.949E-04 1.791E-04 0.000
97 96 T-96 373397.234 8499560.264 23.400 84.182 0.062 0.246 44.40 1.506 3.614 1.591E-01 0.158 7349.983 TURB. TURB. 0.034 9.762E-04 1.470E-03 0.000
96 95 T-95 373397.534 8499560.291 23.400 84.182 0.062 0.308 44.40 0.301 3.915 1.989E-01 0.025 9187.476 TURB. TURB. 0.032 1.436E-03 4.326E-04 0.000
95 94 T-94 373399.034 8499560.423 23.400 84.182 0.062 0.369 44.40 1.506 5.421 2.386E-01 0.105 11024.969 TURB. TURB. 0.030 1.971E-03 2.968E-03 0.000
94 93 T-93 373399.334 8499560.449 23.400 84.182 0.062 0.431 44.40 0.301 5.722 2.784E-01 0.018 12862.460 TURB. TURB. 0.029 2.578E-03 7.763E-04 0.000
93 92 T-92 373400.834 8499560.582 23.400 84.182 0.062 0.493 44.40 1.506 7.228 3.182E-01 0.079 14699.950 TURB. TURB. 0.028 3.255E-03 4.902E-03 0.000
92 91 T-91 373401.134 8499560.608 23.400 84.182 0.062 0.554 44.40 0.301 7.529 3.579E-01 0.014 16537.439 TURB. TURB. 0.027 4.000E-03 1.205E-03 0.000
91 90 T-90 373402.634 8499560.740 23.404 84.182 0.062 0.616 44.40 1.506 9.035 3.977E-01 0.063 18374.927 TURB. TURB. 0.026 4.812E-03 7.245E-03 -0.004
90 89 T-89 373402.934 8499560.767 23.404 84.182 0.062 0.677 44.40 0.301 9.336 4.375E-01 0.011 20212.415 TURB. TURB. 0.026 5.688E-03 1.713E-03 0.000
89 88 T-88 373404.434 8499560.899 23.407 84.182 0.062 0.739 44.40 1.506 10.842 4.773E-01 0.053 22049.902 TURB. TURB. 0.025 6.629E-03 9.981E-03 -0.003
88 87 T-87 373404.734 8499560.925 23.408 84.182 0.062 0.801 44.40 0.301 11.143 5.170E-01 0.010 23887.388 TURB. TURB. 0.025 7.632E-03 2.298E-03 -0.001
87 86 T-86 373406.234 8499561.057 23.411 84.182 0.062 0.862 44.40 1.506 12.649 5.568E-01 0.045 25724.874 TURB. TURB. 0.024 8.697E-03 1.310E-02 -0.003
86 85 T-85 373406.534 8499561.084 23.412 84.182 0.062 0.924 44.40 0.301 12.950 5.966E-01 0.008 27562.359 TURB. TURB. 0.024 9.823E-03 2.959E-03 -0.001
85 84 T-84 373408.034 8499561.216 23.415 84.182 0.062 0.985 44.40 1.506 14.456 6.363E-01 0.039 29399.844 TURB. TURB. 0.024 1.101E-02 1.658E-02 -0.003
84 83 T-83 373408.334 8499561.242 23.416 84.181 0.062 1.047 44.40 0.301 14.757 6.761E-01 0.007 31237.328 TURB. TURB. 0.023 1.226E-02 3.690E-03 -0.001
83 82 T-82 373409.834 8499561.375 23.422 84.181 0.062 1.108 44.40 1.506 16.263 7.159E-01 0.035 33074.812 TURB. TURB. 0.023 1.356E-02 2.042E-02 -0.006
82 81 T-81 373410.134 8499561.401 23.423 84.181 0.062 1.170 44.40 0.301 16.564 7.556E-01 0.007 34912.295 TURB. TURB. 0.023 1.492E-02 4.494E-03 -0.001
81 80 T-80 373411.634 8499561.533 23.428 84.181 0.062 1.232 44.40 1.506 18.070 7.954E-01 0.032 36749.778 TURB. TURB. 0.023 1.634E-02 2.461E-02 -0.005
80 79 T-79 373411.934 8499561.560 23.430 84.181 0.062 1.293 44.40 0.301 18.371 8.352E-01 0.006 38587.260 TURB. TURB. 0.022 1.782E-02 5.368E-03 -0.002
79 78 T-78 373413.434 8499561.692 23.430 84.181 0.062 1.355 44.40 1.506 19.877 8.750E-01 0.029 40424.743 TURB. TURB. 0.022 1.936E-02 2.915E-02 0.000
78 77 T-77 373413.734 8499561.718 23.430 84.181 0.062 1.416 44.40 0.301 20.178 9.147E-01 0.005 42262.224 TURB. TURB. 0.022 2.095E-02 6.307E-03 0.000
77 76 T-76 373415.234 8499561.850 23.433 84.181 0.062 1.478 44.40 1.506 21.684 9.545E-01 0.026 44099.705 TURB. TURB. 0.022 2.259E-02 3.402E-02 -0.003
76 75 T-75 373415.534 8499561.877 23.434 84.181 0.062 1.539 44.40 0.301 21.985 9.943E-01 0.005 45937.184 TURB. TURB. 0.021 2.429E-02 7.318E-03 -0.001
75 74 T-74 373417.034 8499562.009 23.438 84.181 0.062 1.601 44.40 1.506 23.491 1.034E+00 0.024 47774.664 TURB. TURB. 0.021 2.605E-02 3.923E-02 -0.004
74 73 T-73 373417.334 8499562.035 23.438 84.181 0.062 1.663 44.40 0.301 23.792 1.074E+00 0.005 49612.143 TURB. TURB. 0.021 2.786E-02 8.390E-03 0.000
73 72 T-72 373418.834 8499562.168 23.441 84.181 0.062 1.724 44.40 1.506 25.298 1.114E+00 0.023 51449.622 TURB. TURB. 0.021 2.973E-02 4.476E-02 -0.003
72 71 T-71 373419.134 8499562.194 23.441 84.180 0.062 1.786 44.40 0.301 25.599 1.153E+00 0.004 53287.078 TURB. TURB. 0.021 3.165E-02 9.529E-03 0.000
71 70 T-70 373420.634 8499562.326 23.442 84.181 0.062 1.847 44.40 1.506 27.105 1.193E+00 0.021 55124.555 TURB. TURB. 0.021 3.362E-02 5.062E-02 -0.001
70 69 T-69 373420.934 8499562.353 23.445 84.181 0.062 1.909 44.40 0.301 27.406 1.233E+00 0.004 56962.032 TURB. TURB. 0.020 3.564E-02 1.074E-02 -0.003
69 68 T-68 373422.434 8499562.485 23.462 84.181 0.062 1.970 44.40 1.506 28.912 1.273E+00 0.020 58799.508 TURB. TURB. 0.020 3.772E-02 5.680E-02 -0.017
68 67 T-67 373422.734 8499562.511 23.466 84.181 0.062 2.032 44.40 0.301 29.213 1.312E+00 0.004 60636.985 TURB. TURB. 0.020 3.985E-02 1.200E-02 -0.004
67 66 T-66 373424.234 8499562.643 23.484 84.181 0.062 2.094 59.80 1.506 30.719 7.454E-01 0.034 46385.721 TURB. TURB. 0.021 1.010E-02 1.521E-02 -0.018
66 65 T-65 373424.534 8499562.670 23.487 84.181 0.062 2.155 59.80 0.301 31.020 7.674E-01 0.007 47750.003 TURB. TURB. 0.021 1.064E-02 3.204E-03 -0.003
65 64 T-64 373426.034 8499562.802 23.505 84.181 0.062 2.217 59.80 1.506 32.526 7.893E-01 0.032 49114.284 TURB. TURB. 0.021 1.118E-02 1.684E-02 -0.018
64 63 T-63 373426.334 8499562.828 23.508 84.181 0.062 2.278 59.80 0.301 32.827 8.112E-01 0.006 50478.566 TURB. TURB. 0.021 1.174E-02 3.536E-03 -0.003
63 62 T-62 373427.834 8499562.961 23.526 84.181 0.062 2.340 59.80 1.506 34.333 8.331E-01 0.030 51842.848 TURB. TURB. 0.021 1.231E-02 1.855E-02 -0.018
62 61 T-61 373428.134 8499562.987 23.529 84.180 0.062 2.402 59.80 0.301 34.634 8.551E-01 0.006 53207.114 TURB. TURB. 0.021 1.290E-02 3.884E-03 -0.003
61 60 T-60 373429.634 8499563.119 23.547 84.181 0.062 2.463 59.80 1.506 36.140 8.770E-01 0.029 54571.397 TURB. TURB. 0.021 1.349E-02 2.032E-02 -0.018
60 59 T-59 373429.934 8499563.146 23.550 84.181 0.062 2.525 59.80 0.301 36.441 8.989E-01 0.006 55935.680 TURB. TURB. 0.020 1.410E-02 4.247E-03 -0.003
59 58 T-58 373431.434 8499563.278 23.565 84.180 0.062 2.586 59.80 1.506 37.947 9.208E-01 0.027 57299.948 TURB. TURB. 0.020 1.472E-02 2.217E-02 -0.015
58 57 T-57 373431.734 8499563.304 23.567 84.181 0.062 2.648 59.80 0.301 38.248 9.427E-01 0.005 58664.231 TURB. TURB. 0.020 1.535E-02 4.623E-03 -0.002
57 56 T-56 373433.234 8499563.436 23.577 84.181 0.062 2.709 59.80 1.506 39.754 9.647E-01 0.026 60028.515 TURB. TURB. 0.020 1.599E-02 2.408E-02 -0.010
56 55 T-55 373433.534 8499563.463 23.578 84.181 0.062 2.771 59.80 0.301 40.055 9.866E-01 0.005 61392.799 TURB. TURB. 0.020 1.665E-02 5.015E-03 -0.001
55 54 T-54 373435.034 8499563.595 23.587 84.181 0.062 2.833 59.80 1.506 41.561 1.009E+00 0.025 62757.082 TURB. TURB. 0.020 1.731E-02 2.607E-02 -0.009
54 53 T-53 373435.334 8499563.622 23.589 84.181 0.062 2.894 59.80 0.301 41.863 1.030E+00 0.005 64121.365 TURB. TURB. 0.020 1.799E-02 5.420E-03 -0.002
53 52 T-52 373436.834 8499563.754 23.598 84.180 0.062 2.956 59.80 1.506 43.368 1.052E+00 0.024 65485.632 TURB. TURB. 0.020 1.868E-02 2.813E-02 -0.009
52 51 T-51 373437.134 8499563.780 23.599 84.180 0.062 3.017 59.80 0.301 43.669 1.074E+00 0.005 66849.899 TURB. TURB. 0.020 1.938E-02 5.837E-03 -0.001
51 50 T-50 373438.634 8499563.912 23.600 84.181 0.062 3.079 59.80 1.506 45.175 1.096E+00 0.023 68214.182 TURB. TURB. 0.020 2.010E-02 3.026E-02 -0.001
50 49 T-49 373438.934 8499563.939 23.600 84.181 0.062 3.140 59.80 0.301 45.476 1.118E+00 0.004 69578.464 TURB. TURB. 0.020 2.082E-02 6.271E-03 0.000
49 48 T-48 373440.434 8499564.071 23.601 84.180 0.062 3.202 59.80 1.506 46.982 1.140E+00 0.022 70942.730 TURB. TURB. 0.019 2.156E-02 3.246E-02 -0.001
48 47 T-47 373440.734 8499564.097 23.601 84.181 0.062 3.264 59.80 0.301 47.283 1.162E+00 0.004 72307.011 TURB. TURB. 0.019 2.230E-02 6.716E-03 0.000
47 46 T-46 373442.234 8499564.230 23.601 84.181 0.062 3.325 59.80 1.506 48.789 1.184E+00 0.021 73671.292 TURB. TURB. 0.019 2.306E-02 3.473E-02 0.000
46 45 T-45 373442.534 8499564.256 23.601 84.180 0.062 3.387 59.80 0.301 49.090 1.206E+00 0.004 75035.555 TURB. TURB. 0.019 2.383E-02 7.177E-03 0.000
45 44 T-44 373444.034 8499564.388 23.601 84.181 0.062 3.448 59.80 1.506 50.596 1.228E+00 0.020 76399.835 TURB. TURB. 0.019 2.461E-02 3.706E-02 0.000
44 43 T-43 373444.334 8499564.415 23.602 84.181 0.062 3.510 59.80 0.301 50.897 1.250E+00 0.004 77764.114 TURB. TURB. 0.019 2.541E-02 7.653E-03 -0.001
43 42 T-42 373445.834 8499564.547 23.602 84.180 0.062 3.571 59.80 1.506 52.403 1.272E+00 0.020 79128.376 TURB. TURB. 0.019 2.621E-02 3.947E-02 0.000
42 41 T-41 373446.134 8499564.573 23.602 84.156 0.062 3.633 59.80 0.301 52.704 1.294E+00 0.004 80492.249 TURB. TURB. 0.019 2.703E-02 8.138E-03 0.000
41 40 T-40 373447.634 8499564.705 23.602 84.181 0.062 3.695 59.80 1.506 54.210 1.315E+00 0.019 81856.526 TURB. TURB. 0.019 2.785E-02 4.194E-02 0.000
40 39 T-39 373447.934 8499564.732 23.602 84.181 0.062 3.756 59.80 0.301 54.511 1.337E+00 0.004 83220.803 TURB. TURB. 0.019 2.869E-02 8.642E-03 0.000
39 38 T-38 373449.434 8499564.864 23.603 84.180 0.062 3.818 71.20 1.506 56.017 9.589E-01 0.026 71041.949 TURB. TURB. 0.019 1.279E-02 1.926E-02 -0.001
38 37 T-37 373449.734 8499564.890 23.603 84.181 0.062 3.879 71.20 0.301 56.318 9.743E-01 0.005 72187.788 TURB. TURB. 0.019 1.316E-02 3.964E-03 0.000
37 36 T-36 373451.234 8499565.023 23.603 84.181 0.062 3.941 71.20 1.506 57.824 9.898E-01 0.025 73333.626 TURB. TURB. 0.019 1.354E-02 2.039E-02 0.000
36 35 T-35 373451.534 8499565.049 23.603 84.180 0.062 4.002 71.20 0.301 58.125 1.005E+00 0.005 74479.450 TURB. TURB. 0.019 1.392E-02 4.192E-03 0.000
35 34 T-34 373453.034 8499565.181 23.607 84.181 0.062 4.064 71.20 1.506 59.631 1.021E+00 0.025 75625.287 TURB. TURB. 0.019 1.431E-02 2.154E-02 -0.004
34 33 T-33 373453.334 8499565.208 23.610 84.181 0.062 4.126 71.20 0.301 59.932 1.036E+00 0.005 76771.124 TURB. TURB. 0.019 1.470E-02 4.427E-03 -0.003
33 32 T-32 373454.834 8499565.340 23.624 84.180 0.062 4.187 71.20 1.506 61.438 1.052E+00 0.024 77916.948 TURB. TURB. 0.019 1.509E-02 2.272E-02 -0.014
32 31 T-31 373455.134 8499565.366 23.626 84.180 0.062 4.249 71.20 0.301 61.739 1.067E+00 0.005 79062.771 TURB. TURB. 0.019 1.549E-02 4.665E-03 -0.002
31 30 T-30 373456.634 8499565.498 23.640 84.181 0.062 4.310 71.20 1.506 63.245 1.083E+00 0.023 80208.608 TURB. TURB. 0.019 1.589E-02 2.394E-02 -0.014
30 29 T-29 373456.934 8499565.525 23.642 84.181 0.062 4.372 71.20 0.301 63.546 1.098E+00 0.005 81354.446 TURB. TURB. 0.019 1.630E-02 4.911E-03 -0.002
29 28 T-28 373458.434 8499565.657 23.656 84.180 0.062 4.434 71.20 1.506 65.052 1.114E+00 0.023 82500.270 TURB. TURB. 0.019 1.672E-02 2.517E-02 -0.014
28 27 T-27 373458.734 8499565.683 23.659 84.180 0.062 4.495 71.20 0.301 65.353 1.129E+00 0.004 83646.093 TURB. TURB. 0.019 1.714E-02 5.160E-03 -0.003
27 26 T-26 373460.234 8499565.816 23.672 84.181 0.062 4.557 71.20 1.506 66.859 1.144E+00 0.022 84791.931 TURB. TURB. 0.019 1.756E-02 2.644E-02 -0.013
26 25 T-25 373460.534 8499565.842 23.675 84.180 0.062 4.618 71.20 0.301 67.160 1.160E+00 0.004 85937.755 TURB. TURB. 0.019 1.799E-02 5.416E-03 -0.003
25 24 T-24 373462.034 8499565.974 23.688 84.180 0.062 4.680 71.20 1.506 68.666 1.175E+00 0.021 87083.579 TURB. TURB. 0.019 1.842E-02 2.774E-02 -0.013
24 23 T-23 373462.334 8499566.001 23.691 84.181 0.062 4.741 71.20 0.301 68.968 1.191E+00 0.004 88229.417 TURB. TURB. 0.019 1.886E-02 5.680E-03 -0.003
23 22 T-22 373463.834 8499566.133 23.704 84.180 0.062 4.803 71.20 1.506 70.473 1.206E+00 0.021 89375.241 TURB. TURB. 0.019 1.930E-02 2.906E-02 -0.013
22 21 T-21 373464.134 8499566.159 23.707 84.180 0.062 4.865 71.20 0.301 70.775 1.222E+00 0.004 90521.065 TURB. TURB. 0.018 1.974E-02 5.945E-03 -0.003
21 20 T-20 373465.634 8499566.291 23.720 84.181 0.062 4.926 71.20 1.506 72.280 1.237E+00 0.020 91666.903 TURB. TURB. 0.018 2.019E-02 3.041E-02 -0.013
20 19 T-19 373465.934 8499566.318 23.723 84.181 0.062 4.988 71.20 0.301 72.582 1.253E+00 0.004 92812.741 TURB. TURB. 0.018 2.065E-02 6.220E-03 -0.003
19 18 T-18 373467.434 8499566.450 23.736 84.180 0.062 5.049 71.20 1.506 74.087 1.268E+00 0.020 93958.565 TURB. TURB. 0.018 2.111E-02 3.179E-02 -0.013
18 17 T-17 373467.734 8499566.476 23.739 84.180 0.062 5.111 71.20 0.301 74.389 1.284E+00 0.004 95104.390 TURB. TURB. 0.018 2.157E-02 6.496E-03 -0.003
17 16 T-16 373469.234 8499566.609 23.753 84.181 0.062 5.172 71.20 1.506 75.895 1.299E+00 0.019 96250.228 TURB. TURB. 0.018 2.204E-02 3.319E-02 -0.014
16 15 T-15 373469.534 8499566.635 23.755 84.180 0.062 5.234 71.20 0.301 76.196 1.315E+00 0.004 97396.053 TURB. TURB. 0.018 2.252E-02 6.780E-03 -0.002
15 14 T-14 373471.034 8499566.767 23.769 84.180 0.062 5.296 71.20 1.506 77.702 1.330E+00 0.019 98541.877 TURB. TURB. 0.018 2.299E-02 3.462E-02 -0.014
14 13 T-13 373471.334 8499566.794 23.771 84.181 0.062 5.357 71.20 0.301 78.003 1.346E+00 0.004 99687.715 TURB. TURB. 0.018 2.348E-02 7.071E-03 -0.002
13 12 T-12 373472.834 8499566.926 23.782 84.180 0.062 5.419 85.60 1.506 79.509 9.416E-01 0.027 83870.889 TURB. TURB. 0.019 9.900E-03 1.491E-02 -0.011
12 11 T-11 373473.134 8499566.952 23.784 84.145 0.062 5.480 85.60 0.301 79.810 9.523E-01 0.005 84823.561 TURB. TURB. 0.019 1.010E-02 3.042E-03 -0.002
11 10 T-10 373474.634 8499567.084 23.793 84.145 0.062 5.542 85.60 1.506 81.316 9.630E-01 0.026 85776.234 TURB. TURB. 0.019 1.031E-02 1.552E-02 -0.009
10 9 T-9 373474.941 8499567.111 23.795 84.144 0.062 5.603 85.60 0.308 81.624 9.737E-01 0.005 86728.896 TURB. TURB. 0.019 1.051E-02 3.240E-03 -0.002
9 8 T-8 373476.400 8499567.240 23.801 84.143 0.062 5.665 85.60 1.465 83.088 9.844E-01 0.025 87681.546 TURB. TURB. 0.019 1.072E-02 1.570E-02 -0.006
8 7 T-7 373476.734 8499567.269 23.802 84.145 0.062 5.726 85.60 0.335 83.424 9.951E-01 0.006 88634.218 TURB. TURB. 0.019 1.093E-02 3.664E-03 -0.001
7 6 T-6 373478.234 8499567.402 23.804 84.142 0.062 5.788 85.60 1.506 84.930 1.006E+00 0.025 89586.857 TURB. TURB. 0.018 1.114E-02 1.678E-02 -0.002
6 5 T-5 373478.534 8499567.428 23.804 84.140 0.062 5.850 85.60 0.301 85.231 1.016E+00 0.005 90539.472 TURB. TURB. 0.018 1.135E-02 3.419E-03 0.000
5 4 T-4 373480.034 8499567.560 23.805 84.140 0.062 5.911 85.60 1.506 86.737 1.027E+00 0.024 91492.087 TURB. TURB. 0.018 1.157E-02 1.742E-02 -0.001
4 3 T-3 373480.334 8499567.587 23.806 84.139 0.062 5.973 85.60 0.301 87.038 1.038E+00 0.005 92444.690 TURB. TURB. 0.018 1.179E-02 3.550E-03 -0.001
3 2 T-2 373481.834 8499567.719 23.809 84.139 0.062 6.034 85.60 1.506 88.544 1.049E+00 0.024 93397.294 TURB. TURB. 0.018 1.201E-02 1.808E-02 -0.003
2 1 T-1 373482.134 8499567.745 23.809 84.138 0.062 6.096 85.60 0.301 88.845 1.059E+00 0.005 94349.885 TURB. TURB. 0.018 1.223E-02 3.682E-03 0.000
1 V-34 T-0 373483.023 8499567.824 23.811 84.138 0.062 6.157 85.60 0.893 89.737 1.070E+00 0.014 95302.477 TURB. TURB. 0.018 1.245E-02 1.111E-02 -0.002

































Sub. Unidad de Riego # 35 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
16 373175.834 8499570.812 19.954 4.637
16 15 T-15 373175.834 8499570.512 19.953 0.790 0.790 16.100 0.300 4.337 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 9.704E-04
15 14 T-14 373175.834 8499570.212 19.952 0.790 1.580 16.100 0.300 4.037 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 9.704E-04
14 13 T-13 373175.834 8499569.912 19.951 0.790 2.370 16.100 0.300 3.737 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 9.704E-04
4 3 T-3 373175.834 8499566.912 19.941 0.790 10.270 16.100 0.300 0.737 1.401E-02 0.357 234.763 LAM. LAM. 0.273 5.084E-05 1.001E-06 9.704E-04
3 2 T-2 373175.834 8499566.612 19.940 0.790 11.060 16.100 0.300 0.437 1.509E-02 0.331 252.821 LAM. LAM. 0.253 5.475E-05 1.161E-06 9.704E-04
2 1 T-1 373175.834 8499566.312 19.939 0.790 11.850 16.100 0.300 0.137 1.617E-02 0.309 270.880 LAM. LAM. 0.236 5.866E-05 1.332E-06 9.704E-04
1 L162 T-0 11.850 16.000 0.700 1.637E-02 0.713 272.573 LAM. LAM. 0.235 1.403E-04 1.366E-06 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 6.096E-04 8.709E-06 1.456E-02
159 373184.834 8499612.709 20.001 47.637
159 158 T-158 373184.834 8499612.409 20.002 0.790 0.790 16.100 0.300 47.337 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.385E-03
158 157 T-157 373184.834 8499612.110 20.004 0.790 1.580 16.100 0.300 47.037 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.385E-03
157 156 T-156 373184.834 8499611.810 20.005 0.790 2.370 16.100 0.300 46.737 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.385E-03
4 3 T-3 373184.834 8499565.910 20.217 0.790 123.240 16.100 0.300 0.837 1.682E-01 0.030 2817.150 CRIT. TURB. 0.044 1.194E-03 1.441E-04 -1.385E-03
3 2 T-2 373184.834 8499565.610 20.219 0.790 124.030 16.100 0.300 0.537 1.692E-01 0.030 2835.209 CRIT. TURB. 0.044 1.207E-03 1.460E-04 -1.385E-03
2 1 T-1 373184.834 8499565.310 20.220 0.790 124.820 16.100 0.300 0.237 1.703E-01 0.029 2853.268 CRIT. TURB. 0.044 1.220E-03 1.478E-04 -1.385E-03
1 L152 T-0 124.820 16.000 0.700 1.724E-01 0.068 2871.101 CRIT. TURB. 0.044 2.931E-03 1.516E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 7.169E-02 8.012E-03 -2.189E-01
179 373217.534 8499615.066 20.659 53.683
179 178 T-178 373217.534 8499614.766 20.663 0.790 0.790 16.100 0.300 53.383 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -3.347E-03
178 177 T-177 373217.534 8499614.466 20.666 0.790 1.580 16.100 0.300 53.083 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -3.347E-03
177 176 T-176 373217.534 8499614.166 20.669 0.790 2.370 16.100 0.300 52.783 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -3.347E-03
4 3 T-3 373217.534 8499562.269 21.248 0.790 139.040 16.100 0.300 0.883 1.897E-01 0.026 3178.324 CRIT. TURB. 0.043 1.464E-03 1.834E-04 -3.347E-03
3 2 T-2 373217.534 8499561.969 21.252 0.790 139.830 16.100 0.300 0.583 1.908E-01 0.026 3196.382 CRIT. TURB. 0.043 1.479E-03 1.855E-04 -3.347E-03
2 1 T-1 373217.534 8499561.669 21.255 0.790 140.620 16.100 0.300 0.283 1.919E-01 0.026 3214.441 CRIT. TURB. 0.043 1.493E-03 1.876E-04 -3.347E-03
1 L115 T-0 140.620 16.000 0.700 1.943E-01 0.060 3234.531 CRIT. TURB. 0.043 3.587E-03 1.924E-04 0.600








U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
74 373386.734 8499559.339 23.338
74 73 T-73 373386.434 8499559.313 23.336 84.182 0.062 0.062 44.40 0.301 0.301 3.977E-02 0.126 1837.490 LAMI. LAMI. 0.035 6.324E-05 1.904E-05 0.002
73 72 T-72 373384.934 8499559.181 23.325 84.182 0.062 0.123 44.40 1.506 1.807 7.954E-02 0.316 3674.980 CRIT. TURB. 0.041 2.975E-04 4.479E-04 0.011
72 71 T-71 373384.634 8499559.154 23.323 84.182 0.062 0.185 44.40 0.301 2.108 1.193E-01 0.042 5512.468 TURB. TURB. 0.036 5.949E-04 1.792E-04 0.002
71 70 T-70 373383.134 8499559.022 23.311 84.182 0.062 0.246 44.40 1.506 3.614 1.591E-01 0.158 7349.955 TURB. TURB. 0.034 9.762E-04 1.470E-03 0.012
70 69 T-69 373382.834 8499558.996 23.309 84.182 0.062 0.308 44.40 0.301 3.915 1.989E-01 0.025 9187.441 TURB. TURB. 0.032 1.436E-03 4.325E-04 0.002
69 68 T-68 373381.334 8499558.863 23.298 84.182 0.062 0.369 44.40 1.506 5.421 2.386E-01 0.105 11024.927 TURB. TURB. 0.030 1.971E-03 2.968E-03 0.011
68 67 T-67 373381.034 8499558.837 23.295 84.182 0.062 0.431 44.40 0.301 5.722 2.784E-01 0.018 12862.433 TURB. TURB. 0.029 2.578E-03 7.764E-04 0.003
67 66 T-66 373379.534 8499558.705 23.284 84.181 0.062 0.493 44.40 1.506 7.228 3.182E-01 0.079 14699.917 TURB. TURB. 0.028 3.255E-03 4.902E-03 0.011
66 65 T-65 373379.234 8499558.678 23.282 84.181 0.062 0.554 44.40 0.301 7.529 3.579E-01 0.014 16537.400 TURB. TURB. 0.027 4.000E-03 1.205E-03 0.002
65 64 T-64 373377.734 8499558.546 23.271 84.182 0.062 0.616 44.40 1.506 9.035 3.977E-01 0.063 18374.904 TURB. TURB. 0.026 4.812E-03 7.246E-03 0.011
64 63 T-63 373377.434 8499558.520 23.268 84.139 0.062 0.677 44.40 0.301 9.336 4.375E-01 0.011 20211.469 TURB. TURB. 0.026 5.688E-03 1.713E-03 0.003
63 62 T-62 373375.934 8499558.388 23.257 84.181 0.062 0.739 44.40 1.506 10.842 4.772E-01 0.053 22048.949 TURB. TURB. 0.025 6.628E-03 9.981E-03 0.011
62 61 T-61 373375.634 8499558.361 23.255 84.181 0.062 0.800 44.40 0.301 11.143 5.170E-01 0.010 23886.429 TURB. TURB. 0.025 7.631E-03 2.299E-03 0.002
61 60 T-60 373374.134 8499558.229 23.243 84.181 0.062 0.862 44.40 1.506 12.649 5.568E-01 0.045 25723.908 TURB. TURB. 0.024 8.697E-03 1.310E-02 0.012
60 59 T-59 373373.834 8499558.202 23.241 84.181 0.062 0.924 44.40 0.301 12.950 5.965E-01 0.008 27561.386 TURB. TURB. 0.024 9.823E-03 2.959E-03 0.002
59 58 T-58 373372.334 8499558.070 23.230 84.182 0.062 0.985 44.40 1.506 14.456 6.363E-01 0.039 29398.885 TURB. TURB. 0.024 1.101E-02 1.658E-02 0.011
58 57 T-57 373372.034 8499558.044 23.228 83.137 0.061 1.046 44.40 0.301 14.757 6.756E-01 0.007 31213.573 TURB. TURB. 0.023 1.224E-02 3.686E-03 0.002
57 56 T-56 373370.534 8499557.912 23.216 82.931 0.061 1.107 44.40 1.506 16.263 7.148E-01 0.035 33023.765 TURB. TURB. 0.023 1.352E-02 2.036E-02 0.012
56 55 T-55 373370.234 8499557.885 23.214 81.903 0.060 1.167 44.40 0.301 16.564 7.535E-01 0.007 34811.517 TURB. TURB. 0.023 1.485E-02 4.472E-03 0.002
55 54 T-54 373368.734 8499557.753 23.203 81.698 0.060 1.226 44.40 1.506 18.070 7.921E-01 0.032 36594.794 TURB. TURB. 0.023 1.622E-02 2.443E-02 0.011
54 53 T-53 373368.434 8499557.727 23.201 80.671 0.059 1.285 44.40 0.301 18.371 8.302E-01 0.006 38355.654 TURB. TURB. 0.022 1.763E-02 5.310E-03 0.002
53 52 T-52 373366.934 8499557.595 23.185 80.465 0.059 1.344 44.40 1.506 19.877 8.682E-01 0.029 40112.016 TURB. TURB. 0.022 1.909E-02 2.875E-02 0.016
52 51 T-51 373366.634 8499557.568 23.181 79.438 0.058 1.402 44.40 0.301 20.179 9.057E-01 0.006 41845.960 TURB. TURB. 0.022 2.058E-02 6.200E-03 0.004
51 50 T-50 373365.134 8499557.436 23.163 79.233 0.058 1.460 44.40 1.506 21.684 9.432E-01 0.027 43575.429 TURB. TURB. 0.022 2.212E-02 3.331E-02 0.018
50 49 T-49 373364.834 8499557.409 23.161 78.205 0.057 1.517 44.40 0.301 21.986 9.801E-01 0.005 45282.457 TURB. TURB. 0.021 2.368E-02 7.133E-03 0.002
49 48 T-48 373363.334 8499557.277 23.151 78.000 0.057 1.575 44.40 1.506 23.491 1.017E+00 0.025 46985.011 TURB. TURB. 0.021 2.529E-02 3.808E-02 0.010
48 47 T-47 373363.034 8499557.251 23.149 76.973 0.056 1.631 44.40 0.301 23.793 1.053E+00 0.005 48665.147 TURB. TURB. 0.021 2.692E-02 8.107E-03 0.002
47 46 T-46 373361.534 8499557.119 23.139 76.767 0.056 1.687 44.40 1.506 25.298 1.090E+00 0.023 50340.786 TURB. TURB. 0.021 2.859E-02 4.306E-02 0.010
46 45 T-45 373361.234 8499557.092 23.137 75.740 0.055 1.742 44.40 0.301 25.600 1.125E+00 0.004 51994.006 TURB. TURB. 0.021 3.029E-02 9.124E-03 0.002
45 44 T-44 373359.734 8499556.960 23.127 75.535 0.055 1.798 44.40 1.506 27.105 1.161E+00 0.022 53642.752 TURB. TURB. 0.021 3.202E-02 4.822E-02 0.010
44 43 T-43 373359.434 8499556.934 23.125 74.507 0.055 1.852 44.40 0.301 27.407 1.196E+00 0.004 55269.057 TURB. TURB. 0.021 3.378E-02 1.017E-02 0.002
43 42 T-42 373357.934 8499556.801 23.115 74.301 0.054 1.907 44.40 1.506 28.913 1.231E+00 0.020 56890.865 TURB. TURB. 0.020 3.556E-02 5.356E-02 0.010
42 41 T-41 373357.634 8499556.775 23.113 73.275 0.054 1.960 44.40 0.301 29.214 1.266E+00 0.004 58490.276 TURB. TURB. 0.020 3.737E-02 1.125E-02 0.002
41 40 T-40 373356.134 8499556.643 23.103 73.069 0.053 2.014 44.40 1.506 30.719 1.300E+00 0.019 60085.191 TURB. TURB. 0.020 3.921E-02 5.904E-02 0.010
40 39 T-39 373355.834 8499556.616 23.101 72.041 0.053 2.066 44.40 0.301 31.021 1.335E+00 0.004 61657.685 TURB. TURB. 0.020 4.106E-02 1.237E-02 0.002
39 38 T-38 373354.334 8499556.484 23.091 71.836 0.053 2.119 59.80 1.506 32.527 7.544E-01 0.033 46943.499 TURB. TURB. 0.021 1.032E-02 1.554E-02 0.010
38 37 T-37 373354.034 8499556.458 23.089 70.808 0.052 2.171 59.80 0.301 32.828 7.728E-01 0.006 48091.052 TURB. TURB. 0.021 1.077E-02 3.244E-03 0.002
37 36 T-36 373352.534 8499556.326 23.078 70.602 0.052 2.222 59.80 1.506 34.333 7.912E-01 0.032 49235.266 TURB. TURB. 0.021 1.123E-02 1.692E-02 0.011
36 35 T-35 373352.234 8499556.299 23.075 69.575 0.051 2.273 59.80 0.301 34.635 8.093E-01 0.006 50362.835 TURB. TURB. 0.021 1.170E-02 3.523E-03 0.003
35 34 T-34 373350.734 8499556.167 23.063 69.370 0.051 2.324 59.80 1.506 36.141 8.274E-01 0.030 51487.081 TURB. TURB. 0.021 1.216E-02 1.832E-02 0.012
34 33 T-33 373350.434 8499556.141 23.061 68.322 0.050 2.374 59.80 0.301 36.442 8.452E-01 0.006 52594.343 TURB. TURB. 0.021 1.263E-02 3.805E-03 0.002
33 32 T-32 373348.934 8499556.008 23.049 68.137 0.050 2.424 59.80 1.506 37.948 8.629E-01 0.029 53698.605 TURB. TURB. 0.021 1.311E-02 1.974E-02 0.012
32 31 T-31 373348.634 8499555.982 23.047 67.110 0.049 2.473 59.80 0.301 38.249 8.804E-01 0.006 54786.223 TURB. TURB. 0.021 1.359E-02 4.092E-03 0.002
31 30 T-30 373347.134 8499555.850 23.035 66.904 0.049 2.522 59.80 1.506 39.755 8.979E-01 0.028 55870.503 TURB. TURB. 0.020 1.407E-02 2.119E-02 0.012
30 29 T-29 373346.834 8499555.823 23.032 65.877 0.048 2.570 59.80 0.301 40.056 9.150E-01 0.005 56938.138 TURB. TURB. 0.020 1.455E-02 4.384E-03 0.003
29 28 T-28 373345.334 8499555.691 23.020 65.672 0.048 2.618 59.80 1.506 41.562 9.321E-01 0.027 58002.450 TURB. TURB. 0.020 1.504E-02 2.265E-02 0.012
28 27 T-27 373345.034 8499555.665 23.018 64.645 0.047 2.665 59.80 0.301 41.863 9.489E-01 0.005 59050.119 TURB. TURB. 0.020 1.553E-02 4.677E-03 0.002
27 26 T-26 373343.534 8499555.533 23.007 64.439 0.047 2.712 59.80 1.506 43.369 9.657E-01 0.026 60094.449 TURB. TURB. 0.020 1.602E-02 2.413E-02 0.011
26 25 T-25 373343.234 8499555.506 23.005 63.411 0.046 2.759 59.80 0.301 43.670 9.822E-01 0.005 61122.118 TURB. TURB. 0.020 1.652E-02 4.975E-03 0.002
25 24 T-24 373341.734 8499555.374 22.996 63.206 0.046 2.805 59.80 1.506 45.176 9.987E-01 0.025 62146.465 TURB. TURB. 0.020 1.701E-02 2.562E-02 0.009
24 23 T-23 373341.434 8499555.348 22.992 62.179 0.045 2.850 59.80 0.301 45.477 1.015E+00 0.005 63154.169 TURB. TURB. 0.020 1.751E-02 5.273E-03 0.004
23 22 T-22 373339.934 8499555.263 22.973 61.973 0.045 2.896 59.80 1.503 46.979 1.031E+00 0.024 64158.533 TURB. TURB. 0.020 1.801E-02 2.706E-02 0.019
22 21 T-21 373339.634 8499555.267 22.969 60.899 0.045 2.940 59.80 0.300 47.279 1.047E+00 0.005 65145.492 TURB. TURB. 0.020 1.851E-02 5.554E-03 0.004
21 20 T-20 373338.134 8499555.287 22.949 60.663 0.044 2.985 59.80 1.500 48.780 1.063E+00 0.024 66128.627 TURB. TURB. 0.020 1.901E-02 2.852E-02 0.020
20 19 T-19 373337.834 8499555.291 22.945 60.121 0.044 3.029 59.80 0.300 49.080 1.078E+00 0.005 67102.978 TURB. TURB. 0.020 1.951E-02 5.855E-03 0.004
19 18 T-18 373336.334 8499555.311 22.924 60.072 0.044 3.073 59.80 1.500 50.580 1.094E+00 0.023 68076.535 TURB. TURB. 0.020 2.002E-02 3.004E-02 0.021
18 17 T-17 373336.034 8499555.315 22.920 59.824 0.044 3.116 59.80 0.300 50.880 1.110E+00 0.005 69046.073 TURB. TURB. 0.020 2.054E-02 6.162E-03 0.004
17 16 T-16 373334.534 8499555.334 22.901 59.774 0.044 3.160 59.80 1.500 52.380 1.125E+00 0.022 70014.801 TURB. TURB. 0.020 2.105E-02 3.159E-02 0.019
16 15 T-15 373334.234 8499555.338 22.899 59.528 0.044 3.204 59.80 0.300 52.680 1.141E+00 0.004 70979.543 TURB. TURB. 0.019 2.158E-02 6.474E-03 0.002
15 14 T-14 373332.734 8499555.358 22.887 59.478 0.044 3.247 59.80 1.500 54.181 1.156E+00 0.022 71943.474 TURB. TURB. 0.019 2.210E-02 3.316E-02 0.012
14 13 T-13 373332.434 8499555.362 22.885 59.230 0.043 3.291 59.80 0.300 54.481 1.172E+00 0.004 72903.387 TURB. TURB. 0.019 2.263E-02 6.791E-03 0.002
13 12 T-12 373330.934 8499555.382 22.874 59.181 0.043 3.334 59.80 1.500 55.981 1.187E+00 0.021 73862.506 TURB. TURB. 0.019 2.317E-02 3.476E-02 0.011
12 11 T-11 373330.634 8499555.386 22.872 58.933 0.043 3.377 59.80 0.300 56.281 1.202E+00 0.004 74817.605 TURB. TURB. 0.019 2.371E-02 7.113E-03 0.002
11 10 T-10 373329.134 8499555.406 22.861 58.883 0.043 3.420 59.80 1.500 57.781 1.218E+00 0.021 75771.895 TURB. TURB. 0.019 2.425E-02 3.638E-02 0.011
10 9 T-9 373328.834 8499555.410 22.861 58.636 0.043 3.463 59.80 0.300 58.081 1.233E+00 0.004 76722.182 TURB. TURB. 0.019 2.480E-02 7.441E-03 0.000
9 8 T-8 373327.334 8499555.430 22.865 58.586 0.043 3.506 59.80 1.500 59.581 1.248E+00 0.020 77671.658 TURB. TURB. 0.019 2.535E-02 3.803E-02 -0.004
8 7 T-7 373327.034 8499555.434 22.864 58.338 0.043 3.548 59.80 0.300 59.881 1.263E+00 0.004 78617.115 TURB. TURB. 0.019 2.591E-02 7.773E-03 0.001
7 6 T-6 373325.534 8499555.454 22.864 58.289 0.043 3.591 59.80 1.500 61.381 1.279E+00 0.020 79561.777 TURB. TURB. 0.019 2.647E-02 3.971E-02 0.000
6 5 T-5 373325.234 8499555.457 22.864 58.041 0.042 3.633 59.80 0.300 61.681 1.294E+00 0.004 80502.420 TURB. TURB. 0.019 2.703E-02 8.110E-03 0.000
5 4 T-4 373323.734 8499555.477 22.863 57.993 0.042 3.676 59.80 1.500 63.181 1.309E+00 0.019 81442.286 TURB. TURB. 0.019 2.760E-02 4.140E-02 0.001
4 3 T-3 373323.434 8499555.481 22.863 57.745 0.042 3.718 59.80 0.300 63.481 1.324E+00 0.004 82378.132 TURB. TURB. 0.019 2.817E-02 8.452E-03 0.000
3 2 T-2 373321.934 8499555.501 22.862 57.695 0.042 3.760 59.80 1.500 64.982 1.339E+00 0.019 83313.168 TURB. TURB. 0.019 2.875E-02 4.312E-02 0.001
2 1 T-1 373321.634 8499555.505 22.862 57.448 0.042 3.802 71.20 0.300 65.282 9.550E-01 0.005 70755.663 TURB. TURB. 0.019 1.270E-02 3.810E-03 0.000
1 V-35 T-0 373320.884 8499555.515 22.860 57.398 0.042 3.844 71.20 0.750 66.032 9.655E-01 0.013 71536.946 TURB. TURB. 0.019 1.295E-02 9.715E-03 0.002











































1.037E+00 5.535E-01  
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
162 373175.834 8499566.312 19.939
162 161 T-161 373176.134 8499566.279 19.945 4.637 0.003 0.003 44.40 0.302 0.302 2.191E-03 2.297 101.215 LAMI. LAMI. 0.632 3.484E-06 1.052E-06 -0.006
161 160 T-160 373177.634 8499566.112 19.988 6.087 0.004 0.008 44.40 1.510 1.812 5.066E-03 4.967 234.080 LAMI. LAMI. 0.273 8.056E-06 1.216E-05 -0.043
160 159 T-159 373177.934 8499566.078 20.000 13.341 0.010 0.018 44.40 0.302 2.114 1.137E-02 0.443 525.284 LAMI. LAMI. 0.122 1.808E-05 5.463E-06 -0.012
159 158 T-158 373179.434 8499565.911 20.048 14.793 0.011 0.028 44.40 1.510 3.624 1.836E-02 1.371 848.182 LAMI. LAMI. 0.075 2.919E-05 4.408E-05 -0.048
158 157 T-157 373179.734 8499565.878 20.057 22.047 0.016 0.045 44.40 0.302 3.926 2.877E-02 0.175 1329.417 LAMI. LAMI. 0.048 4.576E-05 1.382E-05 -0.009
157 156 T-156 373181.234 8499565.711 20.105 23.497 0.017 0.062 44.40 1.510 5.436 3.988E-02 0.631 1842.303 LAMI. LAMI. 0.035 6.341E-05 9.575E-05 -0.048
156 155 T-155 373181.534 8499565.677 20.115 30.751 0.022 0.084 44.40 0.302 5.738 5.440E-02 0.093 2513.530 CRIT. TURB. 0.046 1.563E-04 4.722E-05 -0.010
155 154 T-154 373183.034 8499565.510 20.163 32.202 0.024 0.108 44.40 1.510 7.248 6.962E-02 0.362 3216.428 CRIT. TURB. 0.043 2.372E-04 3.582E-04 -0.048
154 153 T-153 373183.334 8499565.477 20.172 39.456 0.029 0.137 44.40 0.302 7.550 8.826E-02 0.057 4077.668 TURB. TURB. 0.040 3.551E-04 1.072E-04 -0.009
153 152 T-152 373184.834 8499565.310 20.220 40.907 0.030 0.167 44.40 1.510 9.060 1.076E-01 0.234 4970.579 TURB. TURB. 0.037 4.982E-04 7.522E-04 -0.048
152 151 T-151 373185.134 8499565.277 20.229 47.637 0.035 0.201 44.40 0.302 9.362 1.301E-01 0.039 6010.373 TURB. TURB. 0.036 6.902E-04 2.084E-04 -0.009
151 150 T-150 373186.634 8499565.110 20.277 47.692 0.035 0.236 44.40 1.510 10.872 1.526E-01 0.165 7051.367 TURB. TURB. 0.034 9.087E-04 1.372E-03 -0.048
150 149 T-149 373186.934 8499565.076 20.286 47.969 0.035 0.271 44.40 0.302 11.174 1.753E-01 0.029 8098.414 TURB. TURB. 0.033 1.154E-03 3.486E-04 -0.009
149 148 T-148 373188.434 8499564.909 20.334 48.025 0.035 0.307 44.40 1.510 12.684 1.980E-01 0.127 9146.684 TURB. TURB. 0.032 1.425E-03 2.152E-03 -0.048
148 147 T-147 373188.734 8499564.876 20.344 48.275 0.035 0.342 44.40 0.302 12.986 2.208E-01 0.023 10200.416 TURB. TURB. 0.031 1.722E-03 5.200E-04 -0.010
147 146 T-146 373190.234 8499564.709 20.391 48.357 0.035 0.377 44.40 1.510 14.496 2.436E-01 0.103 11255.940 TURB. TURB. 0.030 2.043E-03 3.086E-03 -0.047
146 145 T-145 373190.534 8499564.675 20.401 48.635 0.036 0.413 44.40 0.302 14.798 2.666E-01 0.019 12317.534 TURB. TURB. 0.029 2.391E-03 7.222E-04 -0.010
145 144 T-144 373192.034 8499564.508 20.449 48.691 0.036 0.448 44.40 1.510 16.308 2.896E-01 0.087 13380.351 TURB. TURB. 0.029 2.762E-03 4.171E-03 -0.048
144 143 T-143 373192.334 8499564.475 20.458 48.968 0.036 0.484 44.40 0.302 16.610 3.127E-01 0.016 14449.217 TURB. TURB. 0.028 3.159E-03 9.538E-04 -0.009
143 142 T-142 373193.834 8499564.308 20.506 49.023 0.036 0.520 44.40 1.510 18.120 3.359E-01 0.075 15519.284 TURB. TURB. 0.028 3.579E-03 5.404E-03 -0.048
142 141 T-141 373194.134 8499564.274 20.516 49.301 0.036 0.556 44.40 0.302 18.422 3.592E-01 0.014 16595.401 TURB. TURB. 0.027 4.025E-03 1.216E-03 -0.010
141 140 T-140 373195.634 8499564.107 20.564 49.357 0.036 0.592 44.40 1.510 19.932 3.825E-01 0.066 17672.741 TURB. TURB. 0.027 4.494E-03 6.786E-03 -0.048
140 139 T-139 373195.934 8499564.074 20.573 49.634 0.036 0.629 44.40 0.302 20.234 4.060E-01 0.012 18756.130 TURB. TURB. 0.026 4.988E-03 1.506E-03 -0.009
139 138 T-138 373197.434 8499563.907 20.621 49.689 0.036 0.665 44.40 1.510 21.744 4.294E-01 0.059 19840.720 TURB. TURB. 0.026 5.506E-03 8.314E-03 -0.048
138 137 T-137 373197.734 8499563.873 20.630 49.967 0.037 0.701 44.40 0.302 22.046 4.530E-01 0.011 20931.377 TURB. TURB. 0.026 6.049E-03 1.827E-03 -0.009
137 136 T-136 373199.234 8499563.706 20.678 50.023 0.037 0.738 44.40 1.510 23.556 4.767E-01 0.053 22023.256 TURB. TURB. 0.025 6.615E-03 9.988E-03 -0.048
136 135 T-135 373199.534 8499563.673 20.687 50.300 0.037 0.775 44.40 0.302 23.858 5.004E-01 0.010 23121.183 TURB. TURB. 0.025 7.206E-03 2.176E-03 -0.009
135 134 T-134 373201.034 8499563.506 20.734 50.355 0.037 0.812 44.40 1.510 25.368 5.242E-01 0.048 24220.311 TURB. TURB. 0.025 7.820E-03 1.181E-02 -0.047
134 133 T-133 373201.334 8499563.473 20.743 50.632 0.037 0.849 44.40 0.302 25.670 5.481E-01 0.009 25325.488 TURB. TURB. 0.025 8.460E-03 2.555E-03 -0.009
133 132 T-132 373202.834 8499563.306 20.791 50.687 0.037 0.886 44.40 1.510 27.180 5.721E-01 0.044 26431.865 TURB. TURB. 0.024 9.123E-03 1.378E-02 -0.048
132 131 T-131 373203.134 8499563.272 20.801 50.965 0.037 0.923 44.40 0.302 27.482 5.962E-01 0.008 27544.313 TURB. TURB. 0.024 9.812E-03 2.964E-03 -0.010
131 130 T-130 373204.634 8499563.105 20.848 51.021 0.037 0.960 44.40 1.510 28.992 6.203E-01 0.041 28657.984 TURB. TURB. 0.024 1.052E-02 1.589E-02 -0.047
130 129 T-129 373204.934 8499563.072 20.857 51.298 0.038 0.998 44.40 0.302 29.294 6.445E-01 0.008 29777.703 TURB. TURB. 0.024 1.126E-02 3.400E-03 -0.009
129 128 T-128 373206.434 8499562.905 20.904 51.353 0.038 1.035 44.40 1.510 30.804 6.688E-01 0.038 30898.623 TURB. TURB. 0.023 1.202E-02 1.815E-02 -0.047
128 127 T-127 373206.734 8499562.871 20.914 51.630 0.038 1.073 44.40 0.302 31.106 6.932E-01 0.007 32025.593 TURB. TURB. 0.023 1.281E-02 3.869E-03 -0.010
127 126 T-126 373208.234 8499562.704 20.961 51.686 0.038 1.111 44.40 1.510 32.616 7.176E-01 0.035 33153.785 TURB. TURB. 0.023 1.362E-02 2.056E-02 -0.047
126 125 T-125 373208.534 8499562.671 20.970 51.963 0.038 1.149 44.40 0.302 32.918 7.421E-01 0.007 34288.026 TURB. TURB. 0.023 1.445E-02 4.364E-03 -0.009
125 124 T-124 373210.034 8499562.504 21.018 52.020 0.038 1.187 44.40 1.510 34.428 7.667E-01 0.033 35423.490 TURB. TURB. 0.023 1.531E-02 2.312E-02 -0.048
124 123 T-123 373210.334 8499562.470 21.027 52.297 0.038 1.225 44.40 0.302 34.730 7.914E-01 0.006 36565.003 TURB. TURB. 0.023 1.620E-02 4.893E-03 -0.009
123 122 T-122 373211.834 8499562.303 21.074 52.353 0.038 1.264 44.40 1.510 36.240 8.162E-01 0.031 37707.738 TURB. TURB. 0.022 1.711E-02 2.583E-02 -0.047
122 121 T-121 373212.134 8499562.270 21.084 52.630 0.038 1.302 44.40 0.302 36.542 8.410E-01 0.006 38856.522 TURB. TURB. 0.022 1.804E-02 5.448E-03 -0.010
121 120 T-120 373213.634 8499562.103 21.131 52.685 0.039 1.341 44.40 1.510 38.052 8.659E-01 0.029 40006.508 TURB. TURB. 0.022 1.900E-02 2.869E-02 -0.047
120 119 T-119 373213.934 8499562.070 21.141 52.962 0.039 1.379 44.40 0.302 38.354 8.909E-01 0.006 41162.542 TURB. TURB. 0.022 1.999E-02 6.036E-03 -0.010
119 118 T-118 373215.434 8499561.903 21.188 53.017 0.039 1.418 44.40 1.510 39.864 9.160E-01 0.027 42319.778 TURB. TURB. 0.022 2.100E-02 3.171E-02 -0.047
118 117 T-117 373215.734 8499561.869 21.197 53.295 0.039 1.457 44.40 0.302 40.166 9.412E-01 0.005 43483.084 TURB. TURB. 0.022 2.203E-02 6.655E-03 -0.009
117 116 T-116 373217.234 8499561.702 21.245 53.351 0.039 1.496 44.40 1.510 41.676 9.664E-01 0.026 44647.614 TURB. TURB. 0.022 2.309E-02 3.487E-02 -0.048
116 115 T-115 373217.534 8499561.669 21.255 53.628 0.039 1.535 44.40 0.302 41.978 9.917E-01 0.005 45818.194 TURB. TURB. 0.021 2.418E-02 7.302E-03 -0.010
115 114 T-114 373219.034 8499562.343 21.301 53.683 0.039 1.575 44.40 1.645 43.623 1.017E+00 0.027 46989.976 TURB. TURB. 0.021 2.529E-02 4.161E-02 -0.046
114 113 T-113 373219.334 8499562.773 21.309 53.119 0.039 1.614 44.40 0.524 44.148 1.042E+00 0.008 48149.449 TURB. TURB. 0.021 2.642E-02 1.385E-02 -0.008
113 112 T-112 373220.834 8499564.922 21.353 52.712 0.039 1.652 44.40 2.621 46.769 1.067E+00 0.041 49300.018 TURB. TURB. 0.021 2.755E-02 7.221E-02 -0.044
112 111 T-111 373221.134 8499565.351 21.362 50.674 0.037 1.689 44.40 0.524 47.293 1.091E+00 0.008 50406.106 TURB. TURB. 0.021 2.866E-02 1.501E-02 -0.009
111 110 T-110 373222.634 8499567.500 21.405 50.267 0.037 1.726 44.40 2.621 49.914 1.115E+00 0.039 51503.312 TURB. TURB. 0.021 2.978E-02 7.806E-02 -0.043
110 109 T-109 373222.934 8499567.929 21.414 48.228 0.035 1.761 44.40 0.524 50.437 1.138E+00 0.008 52556.016 TURB. TURB. 0.021 3.088E-02 1.617E-02 -0.009
109 108 T-108 373224.434 8499570.078 21.458 47.821 0.035 1.796 44.40 2.621 53.058 1.160E+00 0.038 53599.837 TURB. TURB. 0.021 3.198E-02 8.382E-02 -0.044
108 107 T-107 373224.734 8499570.613 21.466 45.782 0.033 1.830 44.40 0.613 53.672 1.182E+00 0.009 54599.161 TURB. TURB. 0.021 3.305E-02 2.027E-02 -0.008
107 106 T-106 373226.234 8499575.801 21.504 45.270 0.033 1.863 44.40 5.401 59.072 1.203E+00 0.075 55587.288 TURB. TURB. 0.021 3.412E-02 1.843E-01 -0.038
106 105 T-105 373226.534 8499576.839 21.511 40.192 0.029 1.892 44.40 1.081 60.153 1.222E+00 0.015 56464.588 TURB. TURB. 0.020 3.509E-02 3.791E-02 -0.007
105 104 T-104 373228.034 8499580.480 21.547 39.139 0.029 1.921 44.40 3.938 64.091 1.241E+00 0.053 57318.906 TURB. TURB. 0.020 3.604E-02 1.419E-01 -0.036
104 103 T-103 373228.334 8499580.700 21.555 35.647 0.026 1.947 44.40 0.372 64.463 1.257E+00 0.005 58096.996 TURB. TURB. 0.020 3.692E-02 1.374E-02 -0.008
103 102 T-102 373229.834 8499581.802 21.597 35.449 0.026 1.973 44.40 1.862 66.325 1.274E+00 0.024 58870.767 TURB. TURB. 0.020 3.780E-02 7.038E-02 -0.042
102 101 T-101 373230.134 8499582.023 21.605 34.458 0.025 1.998 44.40 0.373 66.697 1.290E+00 0.005 59622.894 TURB. TURB. 0.020 3.867E-02 1.441E-02 -0.008
101 100 T-100 373231.634 8499583.125 21.644 34.259 0.025 2.023 44.40 1.862 68.559 1.307E+00 0.024 60370.678 TURB. TURB. 0.020 3.954E-02 7.361E-02 -0.039
100 99 T-99 373231.934 8499583.345 21.652 26.587 0.019 2.043 44.40 0.372 68.931 1.319E+00 0.005 60951.003 TURB. TURB. 0.020 4.022E-02 1.497E-02 -0.008
99 98 T-98 373233.434 8499584.447 21.691 24.217 0.018 2.060 44.40 1.862 70.793 1.331E+00 0.023 61479.600 TURB. TURB. 0.020 4.085E-02 7.605E-02 -0.039
98 97 T-97 373233.734 8499584.668 21.698 21.686 0.016 2.076 44.40 0.373 71.166 1.341E+00 0.005 61952.945 TURB. TURB. 0.020 4.141E-02 1.543E-02 -0.007
97 96 T-96 373235.234 8499585.618 21.739 21.284 0.016 2.092 59.80 1.776 72.942 7.447E-01 0.040 46343.439 TURB. TURB. 0.021 1.009E-02 1.791E-02 -0.041
96 95 T-95 373235.534 8499585.704 21.748 19.429 0.014 2.106 59.80 0.312 73.254 7.498E-01 0.007 46658.321 TURB. TURB. 0.021 1.021E-02 3.187E-03 -0.009
95 94 T-94 373237.034 8499586.138 21.794 19.162 0.014 2.120 59.80 1.562 74.816 7.548E-01 0.034 46968.875 TURB. TURB. 0.021 1.033E-02 1.614E-02 -0.046
94 93 T-93 373237.334 8499586.225 21.803 17.824 0.013 2.133 59.80 0.312 75.129 7.594E-01 0.007 47257.742 TURB. TURB. 0.021 1.044E-02 3.263E-03 -0.009
93 92 T-92 373238.834 8499586.659 21.849 17.556 0.013 2.146 59.80 1.562 76.691 7.640E-01 0.034 47542.264 TURB. TURB. 0.021 1.056E-02 1.649E-02 -0.046
92 91 T-91 373239.134 8499586.746 21.859 16.218 0.012 2.158 59.80 0.313 77.003 7.682E-01 0.007 47805.098 TURB. TURB. 0.021 1.066E-02 3.331E-03 -0.010
91 90 T-90 373240.634 8499587.179 21.905 15.950 0.012 2.169 59.80 1.562 78.565 7.724E-01 0.034 48063.587 TURB. TURB. 0.021 1.076E-02 1.681E-02 -0.046
90 89 T-89 373240.934 8499587.266 21.914 14.612 0.011 2.180 59.80 0.312 78.878 7.762E-01 0.007 48300.398 TURB. TURB. 0.021 1.086E-02 3.393E-03 -0.009
89 88 T-88 373242.434 8499587.700 21.960 14.344 0.010 2.191 59.80 1.562 80.440 7.799E-01 0.033 48532.864 TURB. TURB. 0.021 1.095E-02 1.711E-02 -0.046
88 87 T-87 373242.734 8499587.787 21.969 13.179 0.010 2.200 59.80 0.312 80.752 7.834E-01 0.007 48746.442 TURB. TURB. 0.021 1.104E-02 3.449E-03 -0.009
87 86 T-86 373244.234 8499588.016 22.016 13.136 0.010 2.210 59.80 1.518 82.270 7.868E-01 0.032 48959.338 TURB. TURB. 0.021 1.112E-02 1.688E-02 -0.047
86 85 T-85 373244.534 8499588.049 22.026 13.135 0.010 2.219 59.80 0.302 82.572 7.902E-01 0.006 49172.215 TURB. TURB. 0.021 1.121E-02 3.384E-03 -0.010
85 84 T-84 373246.034 8499588.216 22.073 13.147 0.010 2.229 59.80 1.510 84.082 7.936E-01 0.032 49385.287 TURB. TURB. 0.021 1.129E-02 1.705E-02 -0.047
84 83 T-83 373246.334 8499588.249 22.082 13.208 0.010 2.239 59.80 0.302 84.384 7.971E-01 0.006 49599.348 TURB. TURB. 0.021 1.138E-02 3.437E-03 -0.009
83 82 T-82 373247.834 8499588.416 22.130 13.221 0.010 2.248 59.80 1.510 85.894 8.005E-01 0.031 49813.620 TURB. TURB. 0.021 1.147E-02 1.732E-02 -0.048
82 81 T-81 373248.134 8499588.449 22.139 13.281 0.010 2.258 59.80 0.302 86.196 8.040E-01 0.006 50028.865 TURB. TURB. 0.021 1.156E-02 3.490E-03 -0.009
81 80 T-80 373249.634 8499588.189 22.191 13.294 0.010 2.268 59.80 1.523 87.720 8.074E-01 0.031 50244.321 TURB. TURB. 0.021 1.165E-02 1.774E-02 -0.052
80 79 T-79 373249.934 8499588.011 22.203 13.782 0.010 2.278 59.80 0.349 88.069 8.110E-01 0.007 50467.686 TURB. TURB. 0.021 1.174E-02 4.097E-03 -0.012
79 78 T-78 373251.434 8499587.124 22.322 14.005 0.010 2.288 59.80 1.747 89.815 8.147E-01 0.036 50694.665 TURB. TURB. 0.021 1.183E-02 2.067E-02 -0.119
78 77 T-77 373251.734 8499586.947 22.348 15.121 0.011 2.299 59.80 0.349 90.165 8.186E-01 0.007 50939.725 TURB. TURB. 0.021 1.194E-02 4.169E-03 -0.026
77 76 T-76 373253.234 8499586.059 22.476 15.344 0.011 2.310 59.80 1.748 91.912 8.226E-01 0.035 51188.402 TURB. TURB. 0.021 1.204E-02 2.104E-02 -0.128
76 75 T-75 373253.534 8499585.882 22.499 16.460 0.012 2.322 59.80 0.349 92.262 8.269E-01 0.007 51455.167 TURB. TURB. 0.021 1.215E-02 4.242E-03 -0.023
75 74 T-74 373255.034 8499584.328 22.638 16.684 0.012 2.335 59.80 2.164 94.426 8.312E-01 0.043 51725.550 TURB. TURB. 0.021 1.226E-02 2.655E-02 -0.139
74 73 T-73 373255.334 8499583.980 22.667 18.467 0.014 2.348 59.80 0.460 94.886 8.361E-01 0.009 52024.835 TURB. TURB. 0.021 1.239E-02 5.705E-03 -0.029
73 72 T-72 373256.834 8499582.241 22.803 18.860 0.014 2.362 59.80 2.301 97.187 8.410E-01 0.046 52330.495 TURB. TURB. 0.021 1.252E-02 2.881E-02 -0.136
72 71 T-71 373257.134 8499581.894 22.801 20.829 0.015 2.377 59.80 0.459 97.646 8.464E-01 0.009 52668.057 TURB. TURB. 0.021 1.267E-02 5.810E-03 0.002
71 70 T-70 373258.634 8499580.155 22.807 21.221 0.016 2.393 59.80 2.297 99.942 8.519E-01 0.045 53011.982 TURB. TURB. 0.021 1.281E-02 2.943E-02 -0.006
70 69 T-69 373258.934 8499579.807 22.809 23.186 0.017 2.410 59.80 0.459 100.402 8.580E-01 0.009 53387.747 TURB. TURB. 0.021 1.298E-02 5.962E-03 -0.002
69 68 T-68 373260.434 8499577.289 22.819 23.580 0.017 2.427 59.80 2.931 103.332 8.641E-01 0.057 53769.895 TURB. TURB. 0.021 1.314E-02 3.852E-02 -0.010
68 67 T-67 373260.734 8499576.767 22.821 26.325 0.019 2.446 59.80 0.602 103.935 8.710E-01 0.012 54196.529 TURB. TURB. 0.021 1.333E-02 8.025E-03 -0.002
67 66 T-66 373262.234 8499574.158 22.829 26.892 0.020 2.466 59.80 3.009 106.944 8.780E-01 0.057 54632.350 TURB. TURB. 0.021 1.352E-02 4.069E-02 -0.008
66 65 T-65 373262.534 8499573.636 22.829 29.728 0.022 2.488 59.80 0.602 107.546 8.857E-01 0.011 55114.135 TURB. TURB. 0.021 1.373E-02 8.268E-03 0.000
65 64 T-64 373264.034 8499571.027 22.832 30.295 0.022 2.510 59.80 3.009 110.556 8.936E-01 0.056 55605.108 TURB. TURB. 0.021 1.395E-02 4.199E-02 -0.003
64 63 T-63 373264.334 8499570.505 22.832 33.131 0.024 2.534 59.80 0.602 111.158 9.022E-01 0.011 56142.049 TURB. TURB. 0.020 1.419E-02 8.545E-03 0.000
63 62 T-62 373265.834 8499567.111 22.832 33.699 0.025 2.559 59.80 3.711 114.868 9.110E-01 0.068 56688.193 TURB. TURB. 0.020 1.444E-02 5.358E-02 0.000
62 61 T-61 373266.134 8499566.365 22.830 37.321 0.027 2.586 59.80 0.804 115.672 9.207E-01 0.015 57293.030 TURB. TURB. 0.020 1.472E-02 1.183E-02 0.002
61 60 T-60 373267.634 8499562.634 22.817 38.112 0.028 2.614 59.80 4.021 119.694 9.306E-01 0.072 57910.685 TURB. TURB. 0.020 1.500E-02 6.032E-02 0.013
60 59 T-59 373267.934 8499561.888 22.815 42.070 0.031 2.645 59.80 0.804 120.498 9.416E-01 0.014 58592.497 TURB. TURB. 0.020 1.532E-02 1.232E-02 0.002
59 58 T-58 373269.434 8499558.156 22.806 42.861 0.031 2.676 59.80 4.022 124.520 9.528E-01 0.070 59287.126 TURB. TURB. 0.020 1.564E-02 6.292E-02 0.009
58 57 T-57 373269.734 8499557.410 22.806 46.821 0.034 2.710 59.80 0.804 125.324 9.650E-01 0.014 60045.932 TURB. TURB. 0.020 1.600E-02 1.287E-02 0.000
∆P/γ = ∆P/γ = ∆P/γ = ∆P/γ = ∑ 3.010 ### -2.921 ###
∆P/γ = ∆P/γ = ∆P/γ =
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G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
81 373231.934 8499607.342 21.284 24.217
81 80 T-80 373231.934 8499607.042 21.289 0.790 0.790 16.100 0.300 23.917 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -4.596E-03
80 79 T-79 373231.934 8499606.742 21.294 0.790 1.580 16.100 0.300 23.617 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -4.596E-03
79 78 T-78 373231.934 8499606.442 21.298 0.790 2.370 16.100 0.300 23.317 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -4.596E-03
4 3 T-3 373231.934 8499583.945 21.643 0.790 61.620 16.100 0.300 0.817 8.408E-02 0.059 1408.575 LAM. LAM. 0.045 3.050E-04 3.603E-05 -4.596E-03
3 2 T-2 373231.934 8499583.645 21.647 0.790 62.410 16.100 0.300 0.517 8.515E-02 0.059 1426.634 LAM. LAM. 0.045 3.089E-04 3.696E-05 -4.596E-03
2 1 T-1 373231.934 8499583.345 21.652 0.790 63.200 16.100 0.300 0.217 8.623E-02 0.058 1444.693 LAM. LAM. 0.044 3.129E-04 3.790E-05 -4.596E-03
1 L99 T-0 63.200 16.000 0.700 8.731E-02 0.134 1453.722 LAM. LAM. 0.044 7.484E-04 3.886E-05 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.342E-02 1.069E-03 -3.677E-01
44 373242.434 8499600.599 21.844 13.179
44 43 T-43 373242.434 8499600.299 21.846 0.790 0.790 16.100 0.300 12.879 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -2.709E-03
43 42 T-42 373242.434 8499599.999 21.849 0.790 1.580 16.100 0.300 12.579 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -2.709E-03
42 41 T-41 373242.434 8499599.700 21.852 0.790 2.370 16.100 0.300 12.279 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -2.709E-03
4 3 T-3 373242.434 8499588.300 21.955 0.790 32.390 16.100 0.300 0.879 4.419E-02 0.113 740.405 LAM. LAM. 0.086 1.603E-04 9.955E-06 -2.709E-03
3 2 T-2 373242.434 8499588.000 21.957 0.790 33.180 16.100 0.300 0.579 4.527E-02 0.110 758.464 LAM. LAM. 0.084 1.643E-04 1.045E-05 -2.709E-03
2 1 T-1 373242.434 8499587.700 21.960 0.790 33.970 16.100 0.300 0.279 4.635E-02 0.108 776.522 LAM. LAM. 0.082 1.682E-04 1.095E-05 -2.709E-03
1 L88 T-0 33.970 16.000 0.700 4.693E-02 0.249 781.376 LAM. LAM. 0.082 4.023E-04 1.123E-05 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 4.102E-03 1.737E-04 -1.165E-01
46 373249.634 8499601.689 22.084 13.782
46 45 T-45 373249.634 8499601.389 22.087 0.790 0.790 16.100 0.300 13.482 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -2.373E-03
45 44 T-44 373249.634 8499601.089 22.089 0.790 1.580 16.100 0.300 13.182 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -2.373E-03
44 43 T-43 373249.634 8499600.789 22.091 0.790 2.370 16.100 0.300 12.882 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -2.373E-03
4 3 T-3 373249.634 8499588.789 22.186 0.790 33.970 16.100 0.300 0.882 4.635E-02 0.108 776.522 LAM. LAM. 0.082 1.682E-04 1.095E-05 -2.373E-03
3 2 T-2 373249.634 8499588.489 22.189 0.790 34.760 16.100 0.300 0.582 4.743E-02 0.105 794.581 LAM. LAM. 0.081 1.721E-04 1.146E-05 -2.373E-03
2 1 T-1 373249.634 8499588.189 22.191 0.790 35.550 16.100 0.300 0.282 4.851E-02 0.103 812.640 LAM. LAM. 0.079 1.760E-04 1.199E-05 -2.373E-03
1 L80 T-0 35.550 16.000 0.700 4.911E-02 0.238 817.719 LAM. LAM. 0.078 4.210E-04 1.229E-05 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 4.469E-03 1.982E-04 -1.068E-01
159 373269.734 8499604.810 22.734 47.613
159 158 T-158 373269.734 8499604.510 22.735 0.790 0.790 16.100 0.300 47.313 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -4.537E-04
158 157 T-157 373269.734 8499604.210 22.735 0.790 1.580 16.100 0.300 47.013 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -4.537E-04
157 156 T-156 373269.734 8499603.910 22.736 0.790 2.370 16.100 0.300 46.713 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -4.537E-04
4 3 T-3 373269.734 8499558.010 22.805 0.790 123.240 16.100 0.300 0.813 1.682E-01 0.030 2817.150 CRIT. TURB. 0.044 1.194E-03 1.441E-04 -4.537E-04
3 2 T-2 373269.734 8499557.710 22.806 0.790 124.030 16.100 0.300 0.513 1.692E-01 0.030 2835.209 CRIT. TURB. 0.044 1.207E-03 1.460E-04 -4.537E-04
2 1 T-1 373269.734 8499557.410 22.806 0.790 124.820 16.100 0.300 0.213 1.703E-01 0.029 2853.268 CRIT. TURB. 0.044 1.220E-03 1.478E-04 -4.537E-04
1 L57 T-0 124.820 16.000 0.700 1.724E-01 0.068 2871.101 CRIT. TURB. 0.044 2.931E-03 1.516E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 7.169E-02 8.012E-03 -7.168E-02
281 373386.734 8499643.337 22.798 84.182
281 280 T-280 373386.734 8499643.037 22.800 0.790 0.790 16.100 0.300 83.882 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.928E-03
280 279 T-279 373386.734 8499642.737 22.802 0.790 1.580 16.100 0.300 83.582 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.928E-03
279 278 T-278 373386.734 8499642.437 22.804 0.790 2.370 16.100 0.300 83.282 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.928E-03
4 3 T-3 373386.734 8499559.939 23.334 0.790 219.620 16.100 0.300 0.782 2.997E-01 0.017 5020.307 TURB.TURB. 0.037 3.194E-03 4.577E-04 -1.928E-03
3 2 T-2 373386.734 8499559.639 23.336 0.790 220.410 16.100 0.300 0.482 3.007E-01 0.017 5038.365 TURB.TURB. 0.037 3.214E-03 4.610E-04 -1.928E-03
2 1 T-1 373386.734 8499559.339 23.338 0.790 221.200 16.100 0.300 0.182 3.018E-01 0.017 5056.424 TURB.TURB. 0.037 3.234E-03 4.643E-04 -1.928E-03
1 L74 T-0 221.200 16.000 0.700 3.056E-01 0.038 5088.027 TURB.TURB. 0.037 7.770E-03 4.760E-04 0.600
∆P/γ= -1.609E-01 ∆V2/2g= ∆Z= ∑ 3.408E-01 4.404E-02 -5.398E-01
-3.569E-01 -3.885E-04 -3.710E-01
-1.229E-04 -1.090E-01 20.624
-1.148E-01 -1.122E-04 -1.190E-01 20.426
-4.760E-03 -5.410E-01 28.861






U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
57 56 T-56 373271.234 8499556.172 22.806 47.613 0.035 2.745 59.80 1.945 127.269 9.774E-01 0.033 60817.572 TURB. TURB. 0.020 1.637E-02 3.184E-02 0.000
56 55 T-55 373271.534 8499556.168 22.806 49.078 0.036 2.781 59.80 0.300 127.569 9.901E-01 0.005 61612.954 TURB. TURB. 0.020 1.675E-02 5.027E-03 0.000
55 54 T-54 373273.034 8499556.148 22.806 49.128 0.036 2.817 59.80 1.500 129.069 1.003E+00 0.025 62409.146 TURB. TURB. 0.020 1.714E-02 2.572E-02 0.000
54 53 T-53 373273.334 8499556.144 22.805 49.376 0.036 2.853 59.80 0.300 129.369 1.016E+00 0.005 63209.358 TURB. TURB. 0.020 1.754E-02 5.262E-03 0.001
53 52 T-52 373274.834 8499556.124 22.805 49.425 0.036 2.889 59.80 1.500 130.869 1.029E+00 0.024 64010.364 TURB. TURB. 0.020 1.794E-02 2.691E-02 0.000
52 51 T-51 373275.134 8499556.120 22.805 49.673 0.036 2.925 59.80 0.300 131.169 1.042E+00 0.005 64815.390 TURB. TURB. 0.020 1.834E-02 5.503E-03 0.000
51 50 T-50 373276.634 8499556.100 22.809 49.723 0.036 2.962 59.80 1.500 132.669 1.055E+00 0.024 65621.226 TURB. TURB. 0.020 1.875E-02 2.813E-02 -0.004
50 49 T-49 373276.934 8499556.097 22.809 49.922 0.037 2.998 59.80 0.300 132.969 1.068E+00 0.005 66430.288 TURB. TURB. 0.020 1.917E-02 5.750E-03 0.000
49 48 T-48 373278.434 8499556.077 22.813 50.019 0.037 3.035 59.80 1.500 134.469 1.081E+00 0.023 67240.923 TURB. TURB. 0.020 1.959E-02 2.938E-02 -0.004
48 47 T-47 373278.734 8499556.073 22.814 50.233 0.037 3.072 59.80 0.300 134.770 1.094E+00 0.005 68055.027 TURB. TURB. 0.020 2.001E-02 6.004E-03 -0.001
47 46 T-46 373280.234 8499556.053 22.817 50.316 0.037 3.108 59.80 1.500 136.270 1.107E+00 0.023 68870.476 TURB. TURB. 0.020 2.044E-02 3.067E-02 -0.003
46 45 T-45 373280.534 8499556.049 22.818 50.564 0.037 3.145 59.80 0.300 136.570 1.120E+00 0.004 69689.946 TURB. TURB. 0.020 2.088E-02 6.265E-03 -0.001
45 44 T-44 373282.034 8499556.029 22.820 50.614 0.037 3.182 59.80 1.500 138.070 1.133E+00 0.022 70510.226 TURB. TURB. 0.019 2.132E-02 3.199E-02 -0.002
44 43 T-43 373282.334 8499556.025 22.820 50.861 0.037 3.220 59.80 0.300 138.370 1.146E+00 0.004 71334.509 TURB. TURB. 0.019 2.177E-02 6.532E-03 0.000
43 42 T-42 373283.834 8499556.005 22.821 50.911 0.037 3.257 59.80 1.500 139.870 1.160E+00 0.022 72159.603 TURB. TURB. 0.019 2.222E-02 3.334E-02 -0.001
42 41 T-41 373284.134 8499556.001 22.821 51.159 0.037 3.294 59.80 0.300 140.170 1.173E+00 0.004 72988.717 TURB. TURB. 0.019 2.268E-02 6.805E-03 0.000
41 40 T-40 373285.634 8499555.981 22.822 51.208 0.037 3.332 59.80 1.500 141.670 1.186E+00 0.021 73818.625 TURB. TURB. 0.019 2.314E-02 3.472E-02 -0.001
40 39 T-39 373285.934 8499555.977 22.822 51.456 0.038 3.369 59.80 0.300 141.970 1.200E+00 0.004 74652.553 TURB. TURB. 0.019 2.362E-02 7.085E-03 0.000
39 38 T-38 373287.434 8499555.958 22.823 51.505 0.038 3.407 59.80 1.500 143.470 1.213E+00 0.021 75487.274 TURB. TURB. 0.019 2.409E-02 3.614E-02 -0.001
38 37 T-37 373287.734 8499555.954 22.824 51.752 0.038 3.445 59.80 0.300 143.770 1.227E+00 0.004 76325.999 TURB. TURB. 0.019 2.457E-02 7.372E-03 -0.001
37 36 T-36 373289.234 8499555.934 22.824 51.802 0.038 3.483 59.80 1.500 145.270 1.240E+00 0.020 77165.535 TURB. TURB. 0.019 2.506E-02 3.759E-02 0.000
36 35 T-35 373289.534 8499555.930 22.825 52.050 0.038 3.521 59.80 0.300 145.570 1.254E+00 0.004 78009.074 TURB. TURB. 0.019 2.555E-02 7.666E-03 -0.001
35 34 T-34 373291.034 8499555.910 22.826 52.100 0.038 3.559 59.80 1.500 147.071 1.267E+00 0.020 78853.424 TURB. TURB. 0.019 2.605E-02 3.907E-02 -0.001
34 33 T-33 373291.334 8499555.906 22.826 52.348 0.038 3.597 59.80 0.300 147.371 1.281E+00 0.004 79701.796 TURB. TURB. 0.019 2.655E-02 7.966E-03 0.000
33 32 T-32 373292.834 8499555.886 22.829 52.397 0.038 3.636 59.80 1.500 148.871 1.294E+00 0.019 80550.962 TURB. TURB. 0.019 2.706E-02 4.059E-02 -0.003
32 31 T-31 373293.134 8499555.882 22.830 52.645 0.039 3.674 59.80 0.300 149.171 1.308E+00 0.004 81404.148 TURB. TURB. 0.019 2.758E-02 8.274E-03 -0.001
31 30 T-30 373294.634 8499555.862 22.832 52.695 0.039 3.713 59.80 1.500 150.671 1.322E+00 0.019 82258.144 TURB. TURB. 0.019 2.810E-02 4.215E-02 -0.002
30 29 T-29 373294.934 8499555.858 22.832 52.942 0.039 3.751 59.80 0.300 150.971 1.336E+00 0.004 83116.145 TURB. TURB. 0.019 2.862E-02 8.588E-03 0.000
29 28 T-28 373296.434 8499555.839 22.833 52.992 0.039 3.790 59.80 1.500 152.471 1.349E+00 0.019 83974.957 TURB. TURB. 0.019 2.916E-02 4.374E-02 -0.001
28 27 T-27 373296.734 8499555.835 22.833 53.239 0.039 3.829 71.20 0.300 152.771 9.617E-01 0.005 71254.197 TURB. TURB. 0.019 1.286E-02 3.858E-03 0.000
27 26 T-26 373298.234 8499555.815 22.834 53.288 0.039 3.868 71.20 1.500 154.271 9.715E-01 0.026 71979.533 TURB. TURB. 0.019 1.310E-02 1.964E-02 -0.001
26 25 T-25 373298.534 8499555.811 22.834 53.536 0.039 3.907 71.20 0.300 154.571 9.814E-01 0.005 72708.246 TURB. TURB. 0.019 1.333E-02 4.000E-03 0.000
25 24 T-24 373300.034 8499555.791 22.835 53.586 0.039 3.946 71.20 1.500 156.071 9.912E-01 0.025 73437.639 TURB. TURB. 0.019 1.357E-02 2.036E-02 -0.001
24 23 T-23 373300.334 8499555.787 22.835 53.833 0.039 3.986 71.20 0.300 156.371 1.001E+00 0.005 74170.396 TURB. TURB. 0.019 1.382E-02 4.145E-03 0.000
23 22 T-22 373301.834 8499555.767 22.836 53.883 0.039 4.025 71.20 1.500 157.872 1.011E+00 0.025 74903.834 TURB. TURB. 0.019 1.406E-02 2.110E-02 -0.001
22 21 T-21 373302.134 8499555.763 22.836 54.131 0.040 4.065 71.20 0.300 158.172 1.021E+00 0.005 75640.649 TURB. TURB. 0.019 1.431E-02 4.294E-03 0.000
21 20 T-20 373303.634 8499555.743 22.837 54.180 0.040 4.105 71.20 1.500 159.672 1.031E+00 0.024 76378.131 TURB. TURB. 0.019 1.456E-02 2.184E-02 -0.001
20 19 T-19 373303.934 8499555.739 22.837 54.428 0.040 4.144 71.20 0.300 159.972 1.041E+00 0.005 77118.989 TURB. TURB. 0.019 1.482E-02 4.445E-03 0.000
19 18 T-18 373305.434 8499555.719 22.841 54.477 0.040 4.184 71.20 1.500 161.472 1.051E+00 0.024 77860.515 TURB. TURB. 0.019 1.507E-02 2.261E-02 -0.004
18 17 T-17 373305.734 8499555.715 22.842 54.725 0.040 4.224 71.20 0.300 161.772 1.061E+00 0.005 78605.416 TURB. TURB. 0.019 1.533E-02 4.600E-03 -0.001
17 16 T-16 373307.234 8499555.696 22.846 54.775 0.040 4.264 71.20 1.500 163.272 1.071E+00 0.023 79350.998 TURB. TURB. 0.019 1.559E-02 2.339E-02 -0.004
16 15 T-15 373307.534 8499555.692 22.846 55.022 0.040 4.305 71.20 0.300 163.572 1.081E+00 0.005 80099.942 TURB. TURB. 0.019 1.586E-02 4.757E-03 0.000
15 14 T-14 373309.034 8499555.672 22.847 55.071 0.040 4.345 71.20 1.500 165.072 1.091E+00 0.023 80849.553 TURB. TURB. 0.019 1.612E-02 2.419E-02 -0.001
14 13 T-13 373309.334 8499555.668 22.847 55.319 0.040 4.385 71.20 0.300 165.372 1.101E+00 0.005 81602.538 TURB. TURB. 0.019 1.639E-02 4.918E-03 0.000
13 12 T-12 373310.834 8499555.648 22.848 55.368 0.041 4.426 71.20 1.500 166.872 1.112E+00 0.022 82356.189 TURB. TURB. 0.019 1.667E-02 2.500E-02 -0.001
12 11 T-11 373311.134 8499555.644 22.848 55.616 0.041 4.466 71.20 0.300 167.172 1.122E+00 0.004 83113.215 TURB. TURB. 0.019 1.694E-02 5.083E-03 0.000
11 10 T-10 373312.634 8499555.624 22.849 55.666 0.041 4.507 71.20 1.500 168.673 1.132E+00 0.022 83870.922 TURB. TURB. 0.019 1.722E-02 2.583E-02 -0.001
10 9 T-9 373312.934 8499555.620 22.849 55.913 0.041 4.548 71.20 0.300 168.973 1.142E+00 0.004 84631.987 TURB. TURB. 0.019 1.750E-02 5.250E-03 0.000
9 8 T-8 373314.434 8499555.600 22.850 55.963 0.041 4.589 71.20 1.500 170.473 1.153E+00 0.022 85393.732 TURB. TURB. 0.019 1.778E-02 2.668E-02 -0.001
8 7 T-7 373314.734 8499555.596 22.850 56.211 0.041 4.630 71.20 0.300 170.773 1.163E+00 0.004 86158.850 TURB. TURB. 0.019 1.807E-02 5.421E-03 0.000
7 6 T-6 373316.234 8499555.577 22.851 56.260 0.041 4.671 71.20 1.500 172.273 1.173E+00 0.021 86924.635 TURB. TURB. 0.019 1.836E-02 2.754E-02 -0.001
6 5 T-5 373316.534 8499555.573 22.851 56.507 0.041 4.713 71.20 0.300 172.573 1.184E+00 0.004 87693.782 TURB. TURB. 0.019 1.865E-02 5.596E-03 0.000
5 4 T-4 373318.034 8499555.553 22.851 56.557 0.041 4.754 71.20 1.500 174.073 1.194E+00 0.021 88463.608 TURB. TURB. 0.019 1.895E-02 2.842E-02 0.000
4 3 T-3 373318.334 8499555.549 22.852 56.803 0.042 4.796 71.20 0.300 174.373 1.204E+00 0.004 89236.795 TURB. TURB. 0.019 1.924E-02 5.774E-03 -0.001
3 2 T-2 373319.834 8499555.529 22.857 56.853 0.042 4.837 71.20 1.500 175.873 1.215E+00 0.021 90010.662 TURB. TURB. 0.018 1.954E-02 2.932E-02 -0.005
2 1 T-1 373320.134 8499555.525 22.858 57.101 0.042 4.879 71.20 0.300 176.173 1.225E+00 0.004 90787.904 TURB. TURB. 0.018 1.985E-02 5.955E-03 -0.001
1 V-35 T-0 373320.884 8499555.515 22.860 57.150 0.042 4.921 71.20 0.750 176.923 1.236E+00 0.010 91565.812 TURB. TURB. 0.018 2.015E-02 1.512E-02 -0.002
∆P/γ = ∆P/γ = ∆P/γ = ∆P/γ = ∑ 3.010 ### -2.921 ###
∆P/γ = ∆P/γ = ∆P/γ =
TERCIARIA


























-1.126E-01 9.220E-01  
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
203 373339.634 8499615.867 23.023 60.663
203 202 T-202 373339.634 8499615.567 23.023 0.790 0.790 16.100 0.300 60.363 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 2.670E-04
202 201 T-201 373339.634 8499615.267 23.022 0.790 1.580 16.100 0.300 60.063 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 2.670E-04
201 200 T-200 373339.634 8499614.967 23.022 0.790 2.370 16.100 0.300 59.763 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 2.670E-04
4 3 T-3 373339.634 8499555.867 22.970 0.790 158.000 16.100 0.300 0.663 2.156E-01 0.023 3611.731 CRIT. TURB. 0.041 1.820E-03 2.369E-04 2.670E-04
3 2 T-2 373339.634 8499555.567 22.969 0.790 158.790 16.100 0.300 0.363 2.167E-01 0.023 3629.790 CRIT. TURB. 0.041 1.835E-03 2.393E-04 2.670E-04
2 1 T-1 373339.634 8499555.267 22.969 0.790 159.580 16.100 0.300 0.063 2.177E-01 0.023 3647.849 CRIT. TURB. 0.041 1.851E-03 2.416E-04 2.670E-04
1 L21 T-0 159.580 16.000 0.700 2.205E-01 0.053 3670.648 CRIT. TURB. 0.041 4.447E-03 2.477E-04 0.600







Sub. Unidad de Riego # 36 
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
8 373110.881 8499375.275 17.605





6 5 T-5 373112.401 8499307.681 16.917 32.456 0.024 0.034 44.40 10.204 67.846 2.192E-02 7.758 1012.823 LAMI. LAMI. 0.063 3.486E-05 3.557E-04 -0.001
373112.243 8499291.916 16.976
373110.901 8499291.720 16.966
4 3 T-3 373110.601 8499291.677 16.964 66.338 0.049 0.122 44.40 0.303 85.272 7.897E-02 0.064 3648.565 CRIT. TURB. 0.041 2.938E-04 8.906E-05 0.002
3 2 T-2 373109.101 8499291.458 16.951 68.078 0.050 0.172 44.40 1.516 86.788 1.111E-01 0.227 5134.557 TURB. TURB. 0.037 5.267E-04 7.984E-04 0.013
2 1 T-1 373108.801 8499291.414 16.948 85.333 0.062 0.234 44.40 0.303 87.091 1.514E-01 0.033 6997.176 TURB. TURB. 0.034 8.967E-04 2.719E-04 0.003
1 V-36 T-0 373108.051 8499291.305 16.942 85.368 0.062 0.297 44.40 0.758 87.849 1.918E-01 0.0 0.066 8860.560 TURB. TURB. 0.032 1.349E-03 1.022E-03 0.0 0.006 0.0




























T-6 0.010 44.40 50.164 57.642 6.588E-03 126.90567 11.080 0.008 304.384 5.255E-04 0.425LAMI. LAMI. 0.210 1.048E-05
0.0
 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
294 373013.401 8499365.414 16.001 88.133
294 293 T-293 373013.401 8499365.114 16.001 0.790 0.790 16.100 0.300 87.833 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.396E-04
293 292 T-292 373013.401 8499364.814 16.001 0.790 1.580 16.100 0.300 87.533 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.396E-04
292 291 T-291 373013.401 8499364.514 16.000 0.790 2.370 16.100 0.300 87.233 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.396E-04
4 3 T-3 373013.401 8499278.114 15.960 0.790 229.890 16.100 0.300 0.833 3.137E-01 0.016 5255.069 TURB.TURB. 0.037 3.455E-03 5.015E-04 1.396E-04
3 2 T-2 373013.401 8499277.814 15.960 0.790 230.680 16.100 0.300 0.533 3.148E-01 0.016 5273.128 TURB.TURB. 0.037 3.475E-03 5.049E-04 1.396E-04
2 1 T-1 373013.401 8499277.514 15.960 0.790 231.470 16.100 0.300 0.233 3.158E-01 0.016 5291.186 TURB.TURB. 0.037 3.495E-03 5.084E-04 1.396E-04
1 L106 T-0 231.470 16.000 0.700 3.198E-01 0.036 5324.256 TURB.TURB. 0.037 8.399E-03 5.212E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 3.853E-01 5.043E-02 4.089E-02
285 373108.801 8499376.614 16.995 85.368
285 284 T-284 373108.801 8499376.314 16.995 0.790 0.790 16.100 0.300 85.068 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.652E-04
284 283 T-283 373108.801 8499376.014 16.995 0.790 1.580 16.100 0.300 84.768 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.652E-04
283 282 T-282 373108.801 8499375.714 16.994 0.790 2.370 16.100 0.300 84.468 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.652E-04
4 3 T-3 373108.801 8499292.014 16.948 0.790 222.780 16.100 0.300 0.768 3.040E-01 0.016 5092.541 TURB.TURB. 0.037 3.273E-03 4.709E-04 1.652E-04
3 2 T-2 373108.801 8499291.714 16.948 0.790 223.570 16.100 0.300 0.468 3.050E-01 0.016 5110.600 TURB.TURB. 0.037 3.293E-03 4.743E-04 1.652E-04
2 1 T-1 373108.801 8499291.414 16.948 0.790 224.360 16.100 0.300 0.168 3.061E-01 0.016 5128.659 TURB.TURB. 0.037 3.313E-03 4.776E-04 1.652E-04
1 L1 T-0 224.360 16.000 0.700 3.100E-01 0.038 5160.713 TURB.TURB. 0.037 7.961E-03 4.897E-04 0.600










V-35 Pmáx 10.90 Pmín 9.31
-2.802E-01 10.88 1.560E-02 10.87 10.88
-7.616E-01 10.60 -1.418E-01 10.74 10.60
4.593E-01 9.84 -4.899E-01 10.33 9.84
-5.965E-02 10.30 -3.569E-01 10.66 10.30
-1.502E-01 10.24 -1.148E-01 10.36 10.24
-1.126E-01 10.09 -1.045E-01 10.20 10.09
9.220E-01 9.98 6.190E-03 9.97 9.98
P-V 35 10.9
5.535E-01 10.35 2.088E-01 10.14 10.35
1.037E+00 9.31 -1.609E-01 9.47 9.31
∆H 14.59% C.U 93.04%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.519E-01
V-36 Pmáx 10.42 Pmín 9.47
4.561E-01 9.94 4.716E-01 9.47 9.94
P-V 36 10.4
7.022E-03 10.39 4.422E-01 9.95 10.39
-2.949E-02 10.42 6.538E-02 10.36 10.42
6.895E-01 9.73 8.009E-03 9.72 9.73
∆H 9.12% C.U 93.84%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.583E-01
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
1 373110.881 8499375.275 17.605 0.029
1 L8 T-0 0.790 16.000 0.700 1.091E-03 10.689 18.172 LAM. LAM. 3.522 9.355E-06 6.071E-09 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
106 373013.401 8499277.514 15.960
106 105 T-105 373013.701 8499277.558 15.963 88.133 0.064 0.064 44.40 0.303 0.303 4.164E-02 0.121 1923.737 LAMI. LAMI. 0.033 6.621E-05 2.008E-05 -0.003
105 104 T-104 373015.201 8499277.776 15.980 88.167 0.064 0.129 44.40 1.516 1.819 8.329E-02 0.303 3848.216 CRIT. TURB. 0.040 3.217E-04 4.877E-04 -0.017
104 103 T-103 373015.501 8499277.820 15.983 88.338 0.065 0.194 44.40 0.303 2.122 1.250E-01 0.040 5776.428 TURB. TURB. 0.036 6.446E-04 1.955E-04 -0.003
103 102 T-102 373017.001 8499278.039 16.001 88.372 0.065 0.258 44.40 1.516 3.638 1.668E-01 0.152 7705.382 TURB. TURB. 0.033 1.059E-03 1.606E-03 -0.018
102 101 T-101 373017.301 8499278.082 16.004 88.543 0.065 0.323 44.40 0.303 3.941 2.086E-01 0.024 9638.068 TURB. TURB. 0.031 1.560E-03 4.730E-04 -0.003
101 100 T-100 373018.801 8499278.301 16.021 88.578 0.065 0.388 44.40 1.516 5.457 2.505E-01 0.101 11571.518 TURB. TURB. 0.030 2.144E-03 3.251E-03 -0.017
100 99 T-99 373019.101 8499278.345 16.024 88.748 0.065 0.453 44.40 0.303 5.761 2.924E-01 0.017 13508.679 TURB. TURB. 0.029 2.808E-03 8.516E-04 -0.003
99 98 T-98 373020.601 8499278.563 16.041 88.782 0.065 0.518 44.40 1.516 7.276 3.343E-01 0.076 15446.582 TURB. TURB. 0.028 3.550E-03 5.381E-03 -0.017
98 97 T-97 373020.901 8499278.607 16.044 88.953 0.065 0.583 44.40 0.303 7.580 3.764E-01 0.013 17388.218 TURB. TURB. 0.027 4.368E-03 1.324E-03 -0.003
97 96 T-96 373022.401 8499278.825 16.061 88.987 0.065 0.648 44.40 1.516 9.096 4.184E-01 0.060 19330.596 TURB. TURB. 0.026 5.259E-03 7.973E-03 -0.017
96 95 T-95 373022.701 8499278.869 16.064 89.159 0.065 0.713 44.40 0.303 9.399 4.605E-01 0.011 21276.728 TURB. TURB. 0.026 6.225E-03 1.888E-03 -0.003
95 94 T-94 373024.201 8499279.088 16.081 89.193 0.065 0.778 44.40 1.516 10.915 5.027E-01 0.050 23223.602 TURB. TURB. 0.025 7.262E-03 1.101E-02 -0.017
94 93 T-93 373024.501 8499279.131 16.084 89.363 0.065 0.844 44.40 0.303 11.218 5.449E-01 0.009 25174.187 TURB. TURB. 0.025 8.371E-03 2.537E-03 -0.003
93 92 T-92 373026.001 8499279.350 16.100 89.398 0.065 0.909 44.40 1.516 12.734 5.871E-01 0.043 27125.536 TURB. TURB. 0.024 9.550E-03 1.448E-02 -0.016
92 91 T-91 373026.301 8499279.394 16.103 89.569 0.066 0.975 44.40 0.303 13.037 6.294E-01 0.008 29080.617 TURB. TURB. 0.024 1.080E-02 3.275E-03 -0.003
91 90 T-90 373027.801 8499279.612 16.119 89.602 0.066 1.040 44.40 1.516 14.553 6.718E-01 0.038 31036.419 TURB. TURB. 0.023 1.212E-02 1.837E-02 -0.016
90 89 T-89 373028.101 8499279.656 16.123 89.774 0.066 1.106 44.40 0.303 14.856 7.142E-01 0.007 32995.975 TURB. TURB. 0.023 1.350E-02 4.095E-03 -0.004
89 88 T-88 373029.601 8499279.875 16.138 89.808 0.066 1.171 44.40 1.516 16.372 7.566E-01 0.033 34956.273 TURB. TURB. 0.023 1.496E-02 2.267E-02 -0.015
88 87 T-87 373029.901 8499279.918 16.142 89.978 0.066 1.237 44.40 0.303 16.675 7.991E-01 0.006 36920.282 TURB. TURB. 0.022 1.648E-02 4.994E-03 -0.004
87 86 T-86 373031.401 8499280.137 16.158 90.013 0.066 1.303 44.40 1.516 18.191 8.416E-01 0.030 38885.055 TURB. TURB. 0.022 1.807E-02 2.739E-02 -0.016
86 85 T-85 373031.701 8499280.181 16.161 90.184 0.066 1.369 44.40 0.303 18.494 8.842E-01 0.006 40853.560 TURB. TURB. 0.022 1.972E-02 5.980E-03 -0.003
85 84 T-84 373033.201 8499280.399 16.177 90.218 0.066 1.435 44.40 1.516 20.010 9.269E-01 0.027 42822.807 TURB. TURB. 0.022 2.144E-02 3.250E-02 -0.016
84 83 T-83 373033.501 8499280.443 16.180 90.389 0.066 1.501 44.40 0.303 20.313 9.696E-01 0.005 44795.787 TURB. TURB. 0.022 2.323E-02 7.044E-03 -0.003
83 82 T-82 373035.001 8499280.661 16.196 90.423 0.066 1.567 44.40 1.516 21.829 1.012E+00 0.025 46769.510 TURB. TURB. 0.021 2.508E-02 3.802E-02 -0.016
82 81 T-81 373035.301 8499280.705 16.199 90.594 0.066 1.634 44.40 0.303 22.133 1.055E+00 0.005 48746.964 TURB. TURB. 0.021 2.700E-02 8.188E-03 -0.003
81 80 T-80 373036.801 8499280.924 16.215 90.628 0.066 1.700 44.40 1.516 23.649 1.098E+00 0.023 50725.161 TURB. TURB. 0.021 2.898E-02 4.394E-02 -0.016
80 79 T-79 373037.101 8499280.967 16.218 90.799 0.066 1.766 44.40 0.303 23.952 1.141E+00 0.004 52707.090 TURB. TURB. 0.021 3.103E-02 9.406E-03 -0.003
79 78 T-78 373038.601 8499281.186 16.234 90.834 0.066 1.833 44.40 1.516 25.468 1.184E+00 0.021 54689.784 TURB. TURB. 0.021 3.315E-02 5.025E-02 -0.016
78 77 T-77 373038.901 8499281.230 16.237 90.836 0.066 1.899 44.40 0.303 25.771 1.227E+00 0.004 56672.521 TURB. TURB. 0.020 3.532E-02 1.071E-02 -0.003
77 76 T-76 373040.401 8499281.448 16.253 90.837 0.066 1.966 44.40 1.516 27.287 1.270E+00 0.020 58655.280 TURB. TURB. 0.020 3.756E-02 5.693E-02 -0.016
76 75 T-75 373040.701 8499281.492 16.256 90.845 0.066 2.032 44.40 0.303 27.590 1.312E+00 0.004 60638.213 TURB. TURB. 0.020 3.985E-02 1.208E-02 -0.003
75 74 T-74 373042.201 8499281.710 16.272 90.847 0.066 2.099 59.80 1.516 29.106 7.472E-01 0.034 46494.663 TURB. TURB. 0.021 1.015E-02 1.538E-02 -0.016
74 73 T-73 373042.501 8499281.754 16.276 90.855 0.066 2.165 59.80 0.303 29.409 7.708E-01 0.007 47967.103 TURB. TURB. 0.021 1.072E-02 3.252E-03 -0.004
73 72 T-72 373044.001 8499281.973 16.292 90.856 0.066 2.231 59.80 1.516 30.925 7.945E-01 0.032 49439.560 TURB. TURB. 0.021 1.132E-02 1.716E-02 -0.016
72 71 T-71 373044.301 8499282.016 16.295 90.863 0.066 2.298 59.80 0.303 31.228 8.182E-01 0.006 50912.130 TURB. TURB. 0.021 1.192E-02 3.614E-03 -0.003
71 70 T-70 373045.801 8499282.235 16.311 90.865 0.066 2.364 59.80 1.516 32.744 8.418E-01 0.030 52384.733 TURB. TURB. 0.021 1.254E-02 1.902E-02 -0.016
70 69 T-69 373046.101 8499282.279 16.314 90.872 0.066 2.431 59.80 0.303 33.047 8.655E-01 0.006 53857.449 TURB. TURB. 0.021 1.318E-02 3.997E-03 -0.003
69 68 T-68 373047.601 8499282.497 16.330 90.874 0.066 2.497 59.80 1.516 34.563 8.892E-01 0.028 55330.197 TURB. TURB. 0.021 1.383E-02 2.096E-02 -0.016
68 67 T-67 373047.901 8499282.541 16.333 90.882 0.066 2.564 59.80 0.303 34.866 9.128E-01 0.006 56803.076 TURB. TURB. 0.020 1.449E-02 4.395E-03 -0.003
67 66 T-66 373049.401 8499282.760 16.349 90.883 0.066 2.630 59.80 1.516 36.382 9.365E-01 0.027 58275.970 TURB. TURB. 0.020 1.517E-02 2.300E-02 -0.016
66 65 T-65 373049.701 8499282.803 16.352 90.890 0.066 2.697 59.80 0.303 36.685 9.602E-01 0.005 59748.978 TURB. TURB. 0.020 1.586E-02 4.807E-03 -0.003
65 64 T-64 373051.201 8499283.022 16.368 90.892 0.066 2.763 59.80 1.516 38.201 9.839E-01 0.026 61222.018 TURB. TURB. 0.020 1.657E-02 2.511E-02 -0.016
64 63 T-63 373051.501 8499283.066 16.371 90.899 0.066 2.830 59.80 0.303 38.505 1.008E+00 0.005 62695.172 TURB. TURB. 0.020 1.728E-02 5.241E-03 -0.003
63 62 T-62 373053.001 8499283.284 16.387 90.901 0.066 2.896 59.80 1.516 40.020 1.031E+00 0.024 64168.358 TURB. TURB. 0.020 1.802E-02 2.731E-02 -0.016
62 61 T-61 373053.301 8499283.328 16.390 90.909 0.066 2.963 59.80 0.303 40.324 1.055E+00 0.005 65641.674 TURB. TURB. 0.020 1.876E-02 5.689E-03 -0.003
61 60 T-60 373054.801 8499283.546 16.406 90.910 0.066 3.029 59.80 1.516 41.840 1.079E+00 0.023 67115.006 TURB. TURB. 0.020 1.952E-02 2.959E-02 -0.016
60 59 T-59 373055.101 8499283.590 16.409 90.918 0.067 3.096 59.80 0.303 42.143 1.102E+00 0.005 68588.468 TURB. TURB. 0.020 2.029E-02 6.154E-03 -0.003
59 58 T-58 373056.601 8499283.809 16.425 90.919 0.067 3.162 59.80 1.516 43.659 1.126E+00 0.022 70061.946 TURB. TURB. 0.020 2.108E-02 3.196E-02 -0.016
58 57 T-57 373056.901 8499283.852 16.428 90.926 0.067 3.229 59.80 0.303 43.962 1.150E+00 0.004 71535.537 TURB. TURB. 0.019 2.188E-02 6.631E-03 -0.003
57 56 T-56 373058.401 8499284.071 16.444 90.929 0.067 3.295 59.80 1.516 45.478 1.173E+00 0.022 73009.177 TURB. TURB. 0.019 2.269E-02 3.440E-02 -0.016
56 55 T-55 373058.701 8499284.115 16.447 90.936 0.067 3.362 59.80 0.303 45.781 1.197E+00 0.004 74482.931 TURB. TURB. 0.019 2.352E-02 7.132E-03 -0.003
55 54 T-54 373060.201 8499284.333 16.463 90.937 0.067 3.428 59.80 1.516 47.297 1.221E+00 0.021 75956.701 TURB. TURB. 0.019 2.436E-02 3.692E-02 -0.016
54 53 T-53 373060.501 8499284.377 16.467 90.907 0.066 3.495 59.80 0.303 47.600 1.244E+00 0.004 77429.984 TURB. TURB. 0.019 2.521E-02 7.645E-03 -0.004
53 52 T-52 373062.001 8499284.595 16.483 90.872 0.066 3.561 59.80 1.516 49.116 1.268E+00 0.020 78902.701 TURB. TURB. 0.019 2.608E-02 3.953E-02 -0.016
52 51 T-51 373062.301 8499284.639 16.486 90.702 0.066 3.628 59.80 0.303 49.419 1.292E+00 0.004 80372.662 TURB. TURB. 0.019 2.695E-02 8.173E-03 -0.003
51 50 T-50 373063.801 8499284.858 16.502 90.667 0.066 3.694 59.80 1.516 50.935 1.315E+00 0.019 81842.056 TURB. TURB. 0.019 2.784E-02 4.221E-02 -0.016
50 49 T-49 373064.101 8499284.901 16.505 90.496 0.066 3.760 59.80 0.303 51.238 1.339E+00 0.004 83308.679 TURB. TURB. 0.019 2.874E-02 8.712E-03 -0.003
49 48 T-48 373065.601 8499285.120 16.521 90.462 0.066 3.826 71.20 1.516 52.754 9.610E-01 0.026 71201.265 TURB. TURB. 0.019 1.284E-02 1.947E-02 -0.016
48 47 T-47 373065.901 8499285.164 16.524 90.291 0.066 3.892 71.20 0.303 53.057 9.776E-01 0.005 72430.273 TURB. TURB. 0.019 1.324E-02 4.015E-03 -0.003
47 46 T-46 373067.401 8499285.382 16.540 90.256 0.066 3.958 71.20 1.516 54.573 9.942E-01 0.025 73658.805 TURB. TURB. 0.019 1.365E-02 2.069E-02 -0.016
46 45 T-45 373067.701 8499285.426 16.543 90.086 0.066 4.024 71.20 0.303 54.877 1.011E+00 0.005 74885.022 TURB. TURB. 0.019 1.406E-02 4.262E-03 -0.003
45 44 T-44 373069.201 8499285.645 16.559 90.050 0.066 4.090 71.20 1.516 56.393 1.027E+00 0.025 76110.750 TURB. TURB. 0.019 1.447E-02 2.194E-02 -0.016
44 43 T-43 373069.501 8499285.688 16.562 89.880 0.066 4.156 71.20 0.303 56.696 1.044E+00 0.005 77334.163 TURB. TURB. 0.019 1.489E-02 4.513E-03 -0.003
43 42 T-42 373071.001 8499285.907 16.578 89.847 0.066 4.222 71.20 1.516 58.212 1.060E+00 0.024 78557.127 TURB. TURB. 0.019 1.531E-02 2.322E-02 -0.016
42 41 T-41 373071.301 8499285.950 16.582 89.675 0.066 4.287 71.20 0.303 58.515 1.077E+00 0.005 79777.750 TURB. TURB. 0.019 1.574E-02 4.771E-03 -0.004
41 40 T-40 373072.801 8499286.169 16.598 89.642 0.066 4.353 71.20 1.516 60.031 1.093E+00 0.023 80997.924 TURB. TURB. 0.019 1.618E-02 2.452E-02 -0.016
40 39 T-39 373073.101 8499286.213 16.601 89.470 0.065 4.418 71.20 0.303 60.334 1.110E+00 0.005 82215.757 TURB. TURB. 0.019 1.661E-02 5.038E-03 -0.003
39 38 T-38 373074.601 8499286.431 16.617 89.436 0.065 4.484 71.20 1.516 61.850 1.126E+00 0.022 83433.127 TURB. TURB. 0.019 1.706E-02 2.586E-02 -0.016
38 37 T-37 373074.901 8499286.475 16.620 89.266 0.065 4.549 71.20 0.303 62.153 1.143E+00 0.004 84648.183 TURB. TURB. 0.019 1.751E-02 5.308E-03 -0.003
37 36 T-36 373076.401 8499286.694 16.636 89.231 0.065 4.614 71.20 1.516 63.669 1.159E+00 0.022 85862.762 TURB. TURB. 0.019 1.796E-02 2.722E-02 -0.016
36 35 T-35 373076.701 8499286.737 16.639 89.060 0.065 4.679 71.20 0.303 63.972 1.175E+00 0.004 87075.014 TURB. TURB. 0.019 1.842E-02 5.581E-03 -0.003
35 34 T-34 373078.201 8499286.956 16.655 89.026 0.065 4.744 71.20 1.516 65.488 1.192E+00 0.021 88286.803 TURB. TURB. 0.019 1.888E-02 2.862E-02 -0.016
34 33 T-33 373078.501 8499287.000 16.658 88.855 0.065 4.809 71.20 0.303 65.791 1.208E+00 0.004 89496.265 TURB. TURB. 0.019 1.934E-02 5.866E-03 -0.003
33 32 T-32 373080.001 8499287.218 16.674 88.820 0.065 4.874 71.20 1.516 67.307 1.224E+00 0.021 90705.250 TURB. TURB. 0.018 1.982E-02 3.004E-02 -0.016
32 31 T-31 373080.301 8499287.262 16.677 88.650 0.065 4.939 71.20 0.303 67.610 1.241E+00 0.004 91911.921 TURB. TURB. 0.018 2.029E-02 6.153E-03 -0.003
31 30 T-30 373081.801 8499287.480 16.693 88.615 0.065 5.004 71.20 1.516 69.126 1.257E+00 0.020 93118.116 TURB. TURB. 0.018 2.077E-02 3.149E-02 -0.016
30 29 T-29 373082.101 8499287.524 16.697 88.445 0.065 5.069 71.20 0.303 69.429 1.273E+00 0.004 94321.997 TURB. TURB. 0.018 2.126E-02 6.445E-03 -0.004
29 28 T-28 373083.601 8499287.743 16.713 88.411 0.065 5.133 71.20 1.516 70.945 1.289E+00 0.020 95525.415 TURB. TURB. 0.018 2.174E-02 3.296E-02 -0.016
28 27 T-27 373083.901 8499287.786 16.716 88.239 0.065 5.198 71.20 0.303 71.248 1.306E+00 0.004 96726.492 TURB. TURB. 0.018 2.224E-02 6.740E-03 -0.003
27 26 T-26 373085.401 8499288.005 16.732 88.206 0.065 5.263 71.20 1.516 72.764 1.322E+00 0.019 97927.120 TURB. TURB. 0.018 2.274E-02 3.447E-02 -0.016
26 25 T-25 373085.701 8499288.049 16.735 88.034 0.064 5.327 71.20 0.303 73.068 1.338E+00 0.004 99125.406 TURB. TURB. 0.018 2.324E-02 7.046E-03 -0.003
25 24 T-24 373087.201 8499288.267 16.751 88.000 0.064 5.391 85.60 1.516 74.583 9.368E-01 0.027 83446.425 TURB. TURB. 0.019 9.810E-03 1.487E-02 -0.016
24 23 T-23 373087.501 8499288.311 16.754 87.829 0.064 5.456 85.60 0.303 74.887 9.480E-01 0.005 84440.809 TURB. TURB. 0.019 1.002E-02 3.038E-03 -0.003
23 22 T-22 373089.001 8499288.529 16.770 87.795 0.064 5.520 85.60 1.516 76.403 9.591E-01 0.026 85434.809 TURB. TURB. 0.019 1.023E-02 1.551E-02 -0.016
22 21 T-21 373089.301 8499288.573 16.774 87.624 0.064 5.584 85.60 0.303 76.706 9.703E-01 0.005 86426.872 TURB. TURB. 0.019 1.045E-02 3.168E-03 -0.004
21 20 T-20 373090.801 8499288.792 16.790 87.590 0.064 5.648 85.60 1.516 78.222 9.814E-01 0.026 87418.550 TURB. TURB. 0.019 1.066E-02 1.616E-02 -0.016
20 19 T-19 373091.101 8499288.835 16.793 87.419 0.064 5.712 85.60 0.303 78.525 9.925E-01 0.005 88408.293 TURB. TURB. 0.019 1.088E-02 3.297E-03 -0.003
19 18 T-18 373092.601 8499289.054 16.807 87.385 0.064 5.776 85.60 1.516 80.041 1.004E+00 0.025 89397.650 TURB. TURB. 0.019 1.110E-02 1.683E-02 -0.014
18 17 T-17 373092.901 8499289.098 16.810 87.214 0.064 5.840 85.60 0.303 80.344 1.015E+00 0.005 90385.071 TURB. TURB. 0.018 1.132E-02 3.432E-03 -0.003
17 16 T-16 373094.401 8499289.316 16.823 87.179 0.064 5.903 85.60 1.516 81.860 1.026E+00 0.025 91372.096 TURB. TURB. 0.018 1.154E-02 1.750E-02 -0.013
16 15 T-15 373094.701 8499289.360 16.826 87.009 0.064 5.967 85.60 0.303 82.163 1.037E+00 0.005 92357.197 TURB. TURB. 0.018 1.177E-02 3.568E-03 -0.003
15 14 T-14 373096.201 8499289.579 16.839 86.974 0.064 6.031 85.60 1.516 83.679 1.048E+00 0.024 93341.901 TURB. TURB. 0.018 1.199E-02 1.818E-02 -0.013
14 13 T-13 373096.501 8499289.622 16.841 86.803 0.063 6.094 85.60 0.303 83.982 1.059E+00 0.005 94324.669 TURB. TURB. 0.018 1.222E-02 3.704E-03 -0.002
13 12 T-12 373098.001 8499289.841 16.854 86.769 0.063 6.158 85.60 1.516 85.498 1.070E+00 0.024 95307.052 TURB. TURB. 0.018 1.245E-02 1.887E-02 -0.013
12 11 T-11 373098.301 8499289.885 16.857 86.598 0.063 6.221 85.60 0.303 85.801 1.081E+00 0.005 96287.499 TURB. TURB. 0.018 1.268E-02 3.845E-03 -0.003
11 10 T-10 373099.801 8499290.103 16.870 86.564 0.063 6.284 85.60 1.516 87.317 1.092E+00 0.023 97267.562 TURB. TURB. 0.018 1.291E-02 1.957E-02 -0.013
10 9 T-9 373100.101 8499290.147 16.872 86.393 0.063 6.347 85.60 0.303 87.620 1.103E+00 0.005 98245.688 TURB. TURB. 0.018 1.315E-02 3.986E-03 -0.002
9 8 T-8 373101.601 8499290.365 16.886 86.359 0.063 6.411 85.60 1.516 89.136 1.114E+00 0.023 99223.429 TURB. TURB. 0.018 1.338E-02 2.029E-02 -0.014
8 7 T-7 373101.901 8499290.409 16.888 86.188 0.063 6.474 85.60 0.303 89.439 1.125E+00 0.004 100199.234 TURB. TURB. 0.018 1.362E-02 4.130E-03 -0.002
7 6 T-6 373103.401 8499290.628 16.901 86.154 0.063 6.537 85.60 1.516 90.955 1.136E+00 0.022 101174.655 TURB. TURB. 0.018 1.386E-02 2.101E-02 -0.013
6 5 T-5 373103.701 8499290.671 16.904 85.982 0.063 6.600 85.60 0.303 91.258 1.147E+00 0.004 102148.128 TURB. TURB. 0.018 1.410E-02 4.273E-03 -0.003
5 4 T-4 373105.201 8499290.890 16.917 85.949 0.063 6.662 85.60 1.516 92.774 1.158E+00 0.022 103121.227 TURB. TURB. 0.018 1.434E-02 2.174E-02 -0.013
4 3 T-3 373105.501 8499290.934 16.919 85.777 0.063 6.725 85.60 0.303 93.078 1.169E+00 0.004 104092.379 TURB. TURB. 0.018 1.458E-02 4.422E-03 -0.002
3 2 T-2 373107.001 8499291.152 16.933 85.743 0.063 6.788 85.60 1.516 94.593 1.180E+00 0.021 105063.146 TURB. TURB. 0.018 1.483E-02 2.248E-02 -0.014
2 1 T-1 373107.301 8499291.196 16.935 85.573 0.063 6.851 85.60 0.303 94.897 1.190E+00 0.004 106031.988 TURB. TURB. 0.018 1.508E-02 4.572E-03 -0.002
1 V-36 T-0 373108.051 8499291.305 16.942 85.538 0.063 6.913 85.60 0.758 95.655 1.201E+00 0.011 107000.434 TURB. TURB. 0.018 1.533E-02 1.162E-02 -0.007


































G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
97 373112.701 8499346.681 16.961 29.015
97 96 T-96 373112.701 8499346.381 16.960 0.790 0.790 16.100 0.300 28.715 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 4.653E-04
96 95 T-95 373112.701 8499346.081 16.960 0.790 1.580 16.100 0.300 28.415 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 4.653E-04
95 94 T-94 373112.701 8499345.781 16.959 0.790 2.370 16.100 0.300 28.115 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 4.653E-04
4 3 T-3 373112.701 8499318.481 16.917 0.790 74.260 16.100 0.300 0.815 1.013E-01 0.049 1697.514 LAM. LAM. 0.038 3.676E-04 5.233E-05 4.653E-04
3 2 T-2 373112.701 8499318.181 16.916 0.790 75.050 16.100 0.300 0.515 1.024E-01 0.049 1715.572 LAM. LAM. 0.037 3.715E-04 5.345E-05 4.653E-04
2 1 T-1 373112.701 8499317.881 16.916 0.790 75.840 16.100 0.300 0.215 1.035E-01 0.048 1733.631 LAM. LAM. 0.037 3.754E-04 5.458E-05 4.653E-04
1 L6 T-0 75.840 16.000 0.700 1.048E-01 0.111 1744.466 LAM. LAM. 0.037 8.981E-04 5.595E-05 0.600





Sub. Unidad de Riego # 37 
 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
103 372905.401 8499324.546 14.998 30.734
103 102 T-102 372905.401 8499324.246 14.997 0.790 0.790 16.100 0.300 30.434 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.708E-03
102 101 T-101 372905.401 8499323.946 14.995 0.790 1.580 16.100 0.300 30.134 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.708E-03
101 100 T-100 372905.401 8499323.646 14.993 0.790 2.370 16.100 0.300 29.834 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.708E-03
4 3 T-3 372905.401 8499294.546 14.827 0.790 79.000 16.100 0.300 0.734 1.078E-01 0.046 1805.866 LAM. LAM. 0.035 3.911E-04 5.922E-05 1.708E-03
3 2 T-2 372905.401 8499294.246 14.826 0.790 79.790 16.100 0.300 0.434 1.089E-01 0.046 1823.924 LAM. LAM. 0.035 3.950E-04 6.041E-05 1.708E-03
2 1 T-1 372905.401 8499293.946 14.824 0.790 80.580 16.100 0.300 0.134 1.099E-01 0.045 1841.983 LAM. LAM. 0.035 3.989E-04 6.161E-05 1.708E-03
1 L90 T-0 80.580 16.000 0.700 1.113E-01 0.105 1853.495 LAM. LAM. 0.035 9.542E-04 6.317E-05 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 2.150E-02 2.189E-03 1.742E-01
255 372910.801 8499338.764 15.154 76.443
255 254 T-254 372910.801 8499338.464 15.152 0.790 0.790 16.100 0.300 76.143 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.464E-03
254 253 T-253 372910.801 8499338.164 15.151 0.790 1.580 16.100 0.300 75.843 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.464E-03
253 252 T-252 372910.801 8499337.864 15.149 0.790 2.370 16.100 0.300 75.543 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.464E-03
4 3 T-3 372910.801 8499263.165 14.785 0.790 199.080 16.100 0.300 0.843 2.716E-01 0.018 4550.782 TURB.TURB. 0.039 2.700E-03 3.761E-04 1.464E-03
3 2 T-2 372910.801 8499262.865 14.783 0.790 199.870 16.100 0.300 0.543 2.727E-01 0.018 4568.840 TURB.TURB. 0.038 2.718E-03 3.791E-04 1.464E-03
2 1 T-1 372910.801 8499262.565 14.782 0.790 200.660 16.100 0.300 0.243 2.738E-01 0.018 4586.899 TURB.TURB. 0.038 2.736E-03 3.821E-04 1.464E-03
1 L84 T-0 200.660 16.000 0.700 2.772E-01 0.042 4615.567 TURB.TURB. 0.038 6.575E-03 3.917E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 2.619E-01 3.293E-02 3.718E-01
294 373011.901 8499365.196 15.989 87.962
294 293 T-293 373011.901 8499364.896 15.989 0.790 0.790 16.100 0.300 87.662 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.569E-04
293 292 T-292 373011.901 8499364.596 15.989 0.790 1.580 16.100 0.300 87.362 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.569E-04
292 291 T-291 373011.901 8499364.296 15.988 0.790 2.370 16.100 0.300 87.062 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.569E-04
4 3 T-3 373011.901 8499277.896 15.943 0.790 229.890 16.100 0.300 0.662 3.137E-01 0.016 5255.069 TURB.TURB. 0.037 3.455E-03 5.015E-04 1.569E-04
3 2 T-2 373011.901 8499277.596 15.943 0.790 230.680 16.100 0.300 0.362 3.148E-01 0.016 5273.128 TURB.TURB. 0.037 3.475E-03 5.049E-04 1.569E-04
2 1 T-1 373011.901 8499277.296 15.943 0.790 231.470 16.100 0.300 0.062 3.158E-01 0.016 5291.186 TURB.TURB. 0.037 3.495E-03 5.084E-04 1.569E-04
1 L30 T-0 231.470 16.000 0.700 3.198E-01 0.036 5324.256 TURB.TURB. 0.037 8.399E-03 5.212E-04 0.600










U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
30 373011.901 8499277.296 15.943
30 29 T-29 373011.601 8499277.252 15.939 87.962 0.064 0.064 44.40 0.303 0.303 4.156E-02 0.122 1920.005 LAMI. LAMI. 0.033 6.608E-05 2.004E-05 0.004
29 28 T-28 373010.101 8499277.033 15.923 87.928 0.064 0.129 44.40 1.516 1.819 8.310E-02 0.304 3839.267 CRIT. TURB. 0.040 3.205E-04 4.858E-04 0.016
28 27 T-27 373009.801 8499276.990 15.919 87.757 0.064 0.193 44.40 0.303 2.122 1.246E-01 0.041 5754.797 TURB. TURB. 0.036 6.405E-04 1.941E-04 0.004
27 26 T-26 373008.301 8499276.771 15.902 87.722 0.064 0.257 44.40 1.516 3.638 1.660E-01 0.152 7669.563 TURB. TURB. 0.033 1.051E-03 1.593E-03 0.017
26 25 T-25 373008.001 8499276.727 15.899 87.552 0.064 0.321 44.40 0.303 3.942 2.074E-01 0.024 9580.618 TURB. TURB. 0.031 1.544E-03 4.683E-04 0.003
25 24 T-24 373006.501 8499276.509 15.882 87.518 0.064 0.385 44.40 1.516 5.457 2.487E-01 0.102 11490.931 TURB. TURB. 0.030 2.118E-03 3.211E-03 0.017
24 23 T-23 373006.201 8499276.465 15.879 87.346 0.064 0.449 44.40 0.303 5.761 2.900E-01 0.017 13397.490 TURB. TURB. 0.029 2.768E-03 8.394E-04 0.003
23 22 T-22 373004.701 8499276.246 15.862 87.313 0.064 0.513 44.40 1.516 7.277 3.312E-01 0.076 15303.329 TURB. TURB. 0.028 3.492E-03 5.294E-03 0.017
22 21 T-21 373004.401 8499276.203 15.859 87.142 0.064 0.577 44.40 0.303 7.580 3.724E-01 0.014 17205.435 TURB. TURB. 0.027 4.288E-03 1.299E-03 0.003
21 20 T-20 373002.901 8499275.984 15.842 87.107 0.064 0.640 44.40 1.516 9.096 4.135E-01 0.061 19106.777 TURB. TURB. 0.026 5.153E-03 7.812E-03 0.017
20 19 T-19 373002.601 8499275.940 15.838 86.937 0.064 0.704 44.40 0.303 9.399 4.546E-01 0.011 21004.408 TURB. TURB. 0.026 6.086E-03 1.845E-03 0.004
19 18 T-18 373001.101 8499275.722 15.822 86.903 0.064 0.767 44.40 1.516 10.915 4.957E-01 0.051 22901.298 TURB. TURB. 0.025 7.086E-03 1.074E-02 0.016
18 17 T-17 373000.801 8499275.678 15.818 86.731 0.063 0.831 44.40 0.303 11.218 5.367E-01 0.009 24794.433 TURB. TURB. 0.025 8.150E-03 2.471E-03 0.004
17 16 T-16 372999.301 8499275.460 15.801 86.697 0.063 0.894 44.40 1.516 12.734 5.776E-01 0.044 26686.826 TURB. TURB. 0.024 9.279E-03 1.407E-02 0.017
16 15 T-15 372999.001 8499275.416 15.798 86.526 0.063 0.958 44.40 0.303 13.037 6.185E-01 0.008 28575.486 TURB. TURB. 0.024 1.047E-02 3.175E-03 0.003
15 14 T-14 372997.501 8499275.197 15.781 86.492 0.063 1.021 44.40 1.516 14.553 6.594E-01 0.038 30463.405 TURB. TURB. 0.023 1.172E-02 1.777E-02 0.017
14 13 T-13 372997.201 8499275.154 15.778 86.322 0.063 1.084 44.40 0.303 14.856 7.001E-01 0.007 32347.613 TURB. TURB. 0.023 1.304E-02 3.951E-03 0.003
13 12 T-12 372995.701 8499274.935 15.761 86.287 0.063 1.147 44.40 1.516 16.372 7.409E-01 0.034 34231.056 TURB. TURB. 0.023 1.441E-02 2.185E-02 0.017
12 11 T-11 372995.401 8499274.891 15.758 86.116 0.063 1.210 44.40 0.303 16.675 7.816E-01 0.006 36110.768 TURB. TURB. 0.023 1.584E-02 4.804E-03 0.003
11 10 T-10 372993.901 8499274.673 15.741 86.082 0.063 1.273 44.40 1.516 18.191 8.223E-01 0.031 37989.737 TURB. TURB. 0.022 1.733E-02 2.628E-02 0.017
10 9 T-9 372993.601 8499274.629 15.738 85.911 0.063 1.336 44.40 0.303 18.494 8.628E-01 0.006 39864.974 TURB. TURB. 0.022 1.888E-02 5.726E-03 0.003
9 8 T-8 372992.101 8499274.411 15.721 85.877 0.063 1.399 44.40 1.516 20.010 9.034E-01 0.028 41739.468 TURB. TURB. 0.022 2.049E-02 3.106E-02 0.017
8 7 T-7 372991.801 8499274.367 15.718 85.706 0.063 1.461 44.40 0.303 20.314 9.439E-01 0.005 43610.230 TURB. TURB. 0.022 2.215E-02 6.716E-03 0.003
7 6 T-6 372990.301 8499274.148 15.701 85.672 0.063 1.524 44.40 1.516 21.830 9.844E-01 0.026 45480.250 TURB. TURB. 0.021 2.387E-02 3.618E-02 0.017
6 5 T-5 372990.001 8499274.105 15.698 85.501 0.063 1.587 44.40 0.303 22.133 1.025E+00 0.005 47346.537 TURB. TURB. 0.021 2.564E-02 7.770E-03 0.003
5 4 T-4 372988.501 8499273.886 15.681 85.466 0.063 1.649 44.40 1.516 23.649 1.065E+00 0.024 49212.061 TURB. TURB. 0.021 2.746E-02 4.163E-02 0.017
4 3 T-3 372988.201 8499273.842 15.678 85.296 0.062 1.712 44.40 0.303 23.952 1.105E+00 0.005 51073.873 TURB. TURB. 0.021 2.934E-02 8.897E-03 0.003
3 2 T-2 372986.701 8499273.624 15.661 85.262 0.062 1.774 44.40 1.516 25.468 1.146E+00 0.022 52934.944 TURB. TURB. 0.021 3.127E-02 4.741E-02 0.017
2 1 T-1 372986.401 8499273.580 15.657 85.090 0.062 1.836 44.40 0.303 25.771 1.186E+00 0.004 54792.260 TURB. TURB. 0.021 3.326E-02 1.008E-02 0.004
1 V-37 T-0 372985.651 8499273.471 15.649 85.057 0.062 1.898 44.40 0.758 26.529 1.226E+00 0.010 56648.856 TURB. TURB. 0.020 3.529E-02 2.675E-02 0.008





























V-37 Pmáx 10.40 Pmín 9.36
4.526E-02 9.97 1.981E-01 9.78 9.97
3.805E-01 10.02 6.639E-01 9.36 10.02
P-V 37 10.4
5.679E-01 9.83 4.766E-01 9.36 9.83
∆H 10.04% C.U 93.27%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.537E-01
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
90 372905.401 8499293.946 14.824




88 87 T-87 372907.501 8499262.084 14.767 67.379 0.049 0.109 44.40 0.303 34.060 7.055E-02 0.072 3259.358 CRIT. TURB. 0.042 2.426E-04 7.356E-05 -0.002
87 86 T-86 372909.001 8499262.302 14.774 68.124 0.050 0.159 44.40 1.516 35.575 1.027E-01 0.246 4746.354 TURB. TURB. 0.038 4.603E-04 6.977E-04 -0.007
86 85 T-85 372909.301 8499262.346 14.775 71.856 0.053 0.212 44.40 0.303 35.878 1.367E-01 0.037 6314.791 TURB. TURB. 0.035 7.514E-04 2.278E-04 -0.001
85 84 T-84 372910.801 8499262.565 14.782 72.602 0.053 0.265 44.40 1.516 37.394 1.710E-01 0.148 7899.513 TURB. TURB. 0.033 1.106E-03 1.676E-03 -0.007
84 83 T-83 372911.101 8499262.608 14.783 76.524 0.056 0.321 44.40 0.303 37.697 2.071E-01 0.024 9569.842 TURB. TURB. 0.031 1.541E-03 4.671E-04 -0.001
83 82 T-82 372912.601 8499262.827 14.790 76.478 0.056 0.377 44.40 1.516 39.213 2.433E-01 0.104 11239.170 TURB. TURB. 0.030 2.038E-03 3.090E-03 -0.007
82 81 T-81 372912.901 8499262.871 14.791 76.649 0.056 0.433 44.40 0.303 39.517 2.795E-01 0.018 12912.230 TURB. TURB. 0.029 2.596E-03 7.870E-04 -0.001
81 80 T-80 372914.401 8499263.089 14.799 76.682 0.056 0.489 44.40 1.516 41.032 3.157E-01 0.080 14586.009 TURB. TURB. 0.028 3.211E-03 4.867E-03 -0.008
80 79 T-79 372914.701 8499263.133 14.800 76.854 0.056 0.545 44.40 0.303 41.336 3.520E-01 0.014 16263.543 TURB. TURB. 0.027 3.885E-03 1.178E-03 -0.001
79 78 T-78 372916.201 8499263.352 14.817 76.888 0.056 0.601 44.40 1.516 42.852 3.883E-01 0.065 17941.819 TURB. TURB. 0.027 4.614E-03 6.996E-03 -0.017
78 77 T-77 372916.501 8499263.395 14.820 77.058 0.056 0.658 44.40 0.303 43.155 4.247E-01 0.012 19623.806 TURB. TURB. 0.026 5.400E-03 1.637E-03 -0.003
77 76 T-76 372918.001 8499263.614 14.841 77.093 0.056 0.714 44.40 1.516 44.671 4.612E-01 0.055 21306.556 TURB. TURB. 0.026 6.241E-03 9.461E-03 -0.021
76 75 T-75 372918.301 8499263.657 14.846 77.264 0.057 0.771 44.40 0.303 44.974 4.977E-01 0.010 22993.038 TURB. TURB. 0.025 7.136E-03 2.163E-03 -0.005
75 74 T-74 372919.801 8499263.876 14.870 77.299 0.057 0.827 44.40 1.516 46.490 5.342E-01 0.047 24680.284 TURB. TURB. 0.025 8.084E-03 1.226E-02 -0.024
74 73 T-73 372920.101 8499263.920 14.874 77.468 0.057 0.884 44.40 0.303 46.793 5.708E-01 0.009 26371.239 TURB. TURB. 0.024 9.086E-03 2.755E-03 -0.004
73 72 T-72 372921.601 8499264.138 14.898 77.502 0.057 0.940 44.40 1.516 48.309 6.074E-01 0.042 28062.937 TURB. TURB. 0.024 1.014E-02 1.537E-02 -0.024
72 71 T-71 372921.901 8499264.182 14.903 77.673 0.057 0.997 44.40 0.303 48.612 6.441E-01 0.008 29758.365 TURB. TURB. 0.024 1.125E-02 3.411E-03 -0.005
71 70 T-70 372923.401 8499264.401 14.927 77.707 0.057 1.054 44.40 1.516 50.128 6.808E-01 0.037 31454.536 TURB. TURB. 0.023 1.241E-02 1.881E-02 -0.024
70 69 T-69 372923.701 8499264.444 14.931 77.878 0.057 1.111 44.40 0.303 50.432 7.176E-01 0.007 33154.439 TURB. TURB. 0.023 1.362E-02 4.128E-03 -0.004
69 68 T-68 372925.201 8499264.663 14.955 77.913 0.057 1.168 44.40 1.516 51.948 7.544E-01 0.033 34855.105 TURB. TURB. 0.023 1.488E-02 2.256E-02 -0.024
68 67 T-67 372925.501 8499264.707 14.960 78.083 0.057 1.225 44.40 0.303 52.251 7.913E-01 0.006 36559.482 TURB. TURB. 0.023 1.619E-02 4.911E-03 -0.005
67 66 T-66 372927.001 8499264.925 14.983 78.117 0.057 1.282 44.40 1.516 53.767 8.282E-01 0.031 38264.600 TURB. TURB. 0.022 1.756E-02 2.662E-02 -0.023
66 65 T-65 372927.301 8499264.969 14.988 78.289 0.057 1.340 44.40 0.303 54.070 8.652E-01 0.006 39973.472 TURB. TURB. 0.022 1.897E-02 5.754E-03 -0.005
65 64 T-64 372928.801 8499265.187 15.009 78.322 0.057 1.397 44.40 1.516 55.586 9.022E-01 0.028 41683.064 TURB. TURB. 0.022 2.044E-02 3.098E-02 -0.021
64 63 T-63 372929.101 8499265.231 15.012 78.494 0.057 1.454 44.40 0.303 55.889 9.393E-01 0.005 43396.410 TURB. TURB. 0.022 2.196E-02 6.658E-03 -0.003
63 62 T-62 372930.601 8499265.450 15.029 78.528 0.057 1.512 44.40 1.516 57.405 9.764E-01 0.026 45110.499 TURB. TURB. 0.021 2.352E-02 3.566E-02 -0.017
62 61 T-61 372930.901 8499265.493 15.032 78.698 0.058 1.569 44.40 0.303 57.708 1.014E+00 0.005 46828.297 TURB. TURB. 0.021 2.514E-02 7.619E-03 -0.003
61 60 T-60 372932.401 8499265.712 15.050 78.733 0.058 1.627 44.40 1.516 59.224 1.051E+00 0.024 48546.860 TURB. TURB. 0.021 2.680E-02 4.064E-02 -0.018
60 59 T-59 372932.701 8499265.756 15.053 78.904 0.058 1.685 44.40 0.303 59.528 1.088E+00 0.005 50269.155 TURB. TURB. 0.021 2.852E-02 8.649E-03 -0.003
59 58 T-58 372934.201 8499265.974 15.070 78.937 0.058 1.742 44.40 1.516 61.043 1.125E+00 0.022 51992.170 TURB. TURB. 0.021 3.029E-02 4.591E-02 -0.017
58 57 T-57 372934.501 8499266.018 15.073 79.109 0.058 1.800 44.40 0.303 61.347 1.163E+00 0.004 53718.940 TURB. TURB. 0.021 3.210E-02 9.735E-03 -0.003
57 56 T-56 372936.001 8499266.236 15.090 79.143 0.058 1.858 44.40 1.516 62.862 1.200E+00 0.021 55446.451 TURB. TURB. 0.021 3.397E-02 5.149E-02 -0.017
56 55 T-55 372936.301 8499266.280 15.094 79.314 0.058 1.916 44.40 0.303 63.166 1.238E+00 0.004 57177.695 TURB. TURB. 0.020 3.588E-02 1.088E-02 -0.004
55 54 T-54 372937.801 8499266.499 15.111 79.348 0.058 1.974 44.40 1.516 64.682 1.275E+00 0.020 58909.681 TURB. TURB. 0.020 3.785E-02 5.738E-02 -0.017
54 53 T-53 372938.101 8499266.542 15.114 79.519 0.058 2.032 44.40 0.303 64.985 1.313E+00 0.004 60645.399 TURB. TURB. 0.020 3.986E-02 1.208E-02 -0.003
53 52 T-52 372939.601 8499266.761 15.131 79.554 0.058 2.091 59.80 1.516 66.501 7.443E-01 0.034 46316.982 TURB. TURB. 0.021 1.008E-02 1.528E-02 -0.017
52 51 T-51 372939.901 8499266.805 15.135 79.724 0.058 2.149 59.80 0.303 66.804 7.651E-01 0.007 47609.032 TURB. TURB. 0.021 1.058E-02 3.209E-03 -0.004
51 50 T-50 372941.401 8499267.023 15.152 79.758 0.058 2.207 59.80 1.516 68.320 7.859E-01 0.032 48901.632 TURB. TURB. 0.021 1.110E-02 1.682E-02 -0.017
50 49 T-49 372941.701 8499267.067 15.155 79.929 0.058 2.266 59.80 0.303 68.623 8.067E-01 0.006 50197.004 TURB. TURB. 0.021 1.163E-02 3.526E-03 -0.003
49 48 T-48 372943.201 8499267.286 15.172 79.963 0.058 2.324 59.80 1.516 70.139 8.275E-01 0.031 51492.927 TURB. TURB. 0.021 1.217E-02 1.844E-02 -0.017
48 47 T-47 372943.501 8499267.329 15.176 80.134 0.059 2.383 59.80 0.303 70.442 8.484E-01 0.006 52791.621 TURB. TURB. 0.021 1.272E-02 3.855E-03 -0.004
47 46 T-46 372945.001 8499267.548 15.193 80.169 0.059 2.441 59.80 1.516 71.958 8.693E-01 0.029 54090.882 TURB. TURB. 0.021 1.328E-02 2.014E-02 -0.017
46 45 T-45 372945.301 8499267.592 15.196 80.339 0.059 2.500 59.80 0.303 72.261 8.902E-01 0.006 55392.898 TURB. TURB. 0.021 1.386E-02 4.202E-03 -0.003
45 44 T-44 372946.801 8499267.810 15.213 80.373 0.059 2.559 59.80 1.516 73.777 9.111E-01 0.028 56695.465 TURB. TURB. 0.020 1.444E-02 2.189E-02 -0.017
44 43 T-43 372947.101 8499267.854 15.216 80.545 0.059 2.618 59.80 0.303 74.080 9.321E-01 0.005 58000.819 TURB. TURB. 0.020 1.504E-02 4.561E-03 -0.003
43 42 T-42 372948.601 8499268.072 15.233 80.578 0.059 2.677 59.80 1.516 75.596 9.531E-01 0.027 59306.708 TURB. TURB. 0.020 1.565E-02 2.373E-02 -0.017
42 41 T-41 372948.901 8499268.116 15.237 80.750 0.059 2.736 59.80 0.303 75.900 9.741E-01 0.005 60615.385 TURB. TURB. 0.020 1.627E-02 4.935E-03 -0.004
41 40 T-40 372950.401 8499268.335 15.254 80.784 0.059 2.795 59.80 1.516 77.416 9.951E-01 0.025 61924.613 TURB. TURB. 0.020 1.691E-02 2.563E-02 -0.017
40 39 T-39 372950.701 8499268.378 15.257 80.954 0.059 2.854 59.80 0.303 77.719 1.016E+00 0.005 63236.595 TURB. TURB. 0.020 1.755E-02 5.319E-03 -0.003
39 38 T-38 372952.201 8499268.597 15.274 80.989 0.059 2.913 59.80 1.516 79.235 1.037E+00 0.024 64549.145 TURB. TURB. 0.020 1.821E-02 2.760E-02 -0.017
38 37 T-37 372952.501 8499268.641 15.278 81.160 0.059 2.973 59.80 0.303 79.538 1.058E+00 0.005 65864.466 TURB. TURB. 0.020 1.888E-02 5.724E-03 -0.004
37 36 T-36 372954.001 8499268.859 15.295 81.193 0.059 3.032 59.80 1.516 81.054 1.080E+00 0.023 67180.322 TURB. TURB. 0.020 1.955E-02 2.964E-02 -0.017
36 35 T-35 372954.301 8499268.903 15.298 81.365 0.060 3.092 59.80 0.303 81.357 1.101E+00 0.005 68498.966 TURB. TURB. 0.020 2.025E-02 6.139E-03 -0.003
35 34 T-34 372955.801 8499269.121 15.315 81.399 0.060 3.151 59.80 1.516 82.873 1.122E+00 0.023 69818.160 TURB. TURB. 0.020 2.095E-02 3.176E-02 -0.017
34 33 T-33 372956.101 8499269.165 15.318 81.570 0.060 3.211 59.80 0.303 83.176 1.143E+00 0.004 71140.125 TURB. TURB. 0.019 2.166E-02 6.569E-03 -0.003
33 32 T-32 372957.601 8499269.384 15.335 81.604 0.060 3.271 59.80 1.516 84.692 1.164E+00 0.022 72462.642 TURB. TURB. 0.019 2.239E-02 3.394E-02 -0.017
32 31 T-31 372957.901 8499269.427 15.339 81.775 0.060 3.330 59.80 0.303 84.995 1.186E+00 0.004 73787.930 TURB. TURB. 0.019 2.313E-02 7.010E-03 -0.004
31 30 T-30 372959.401 8499269.646 15.356 81.810 0.060 3.390 59.80 1.516 86.511 1.207E+00 0.021 75113.784 TURB. TURB. 0.019 2.388E-02 3.620E-02 -0.017
30 29 T-29 372959.701 8499269.690 15.359 81.980 0.060 3.450 59.80 0.303 86.814 1.228E+00 0.004 76442.394 TURB. TURB. 0.019 2.464E-02 7.471E-03 -0.003
29 28 T-28 372961.201 8499269.908 15.376 82.014 0.060 3.510 59.80 1.516 88.330 1.250E+00 0.020 77771.555 TURB. TURB. 0.019 2.541E-02 3.852E-02 -0.017
28 27 T-27 372961.501 8499269.952 15.379 82.185 0.060 3.570 59.80 0.303 88.633 1.271E+00 0.004 79103.487 TURB. TURB. 0.019 2.620E-02 7.943E-03 -0.003
27 26 T-26 372963.001 8499270.171 15.396 82.219 0.060 3.630 59.80 1.516 90.149 1.293E+00 0.020 80435.970 TURB. TURB. 0.019 2.699E-02 4.092E-02 -0.017
26 25 T-25 372963.301 8499270.214 15.400 82.390 0.060 3.691 59.80 0.303 90.453 1.314E+00 0.004 81771.225 TURB. TURB. 0.019 2.780E-02 8.426E-03 -0.004
25 24 T-24 372964.801 8499270.433 15.416 82.425 0.060 3.751 59.80 1.516 91.968 1.336E+00 0.019 83107.046 TURB. TURB. 0.019 2.862E-02 4.339E-02 -0.016
24 23 T-23 372965.101 8499270.477 15.420 82.595 0.060 3.811 71.20 0.303 92.272 9.573E-01 0.005 70924.835 TURB. TURB. 0.019 1.275E-02 3.868E-03 -0.004
23 22 T-22 372966.601 8499270.695 15.436 82.629 0.060 3.872 71.20 1.516 93.788 9.725E-01 0.026 72049.552 TURB. TURB. 0.019 1.312E-02 1.988E-02 -0.016
22 21 T-21 372966.901 8499270.739 15.440 82.801 0.061 3.932 71.20 0.303 94.091 9.877E-01 0.005 73176.610 TURB. TURB. 0.019 1.349E-02 4.090E-03 -0.004
21 20 T-20 372968.401 8499270.957 15.456 82.834 0.061 3.993 71.20 1.516 95.607 1.003E+00 0.025 74304.117 TURB. TURB. 0.019 1.386E-02 2.101E-02 -0.016
20 19 T-19 372968.701 8499271.001 15.460 83.006 0.061 4.054 71.20 0.303 95.910 1.018E+00 0.005 75433.965 TURB. TURB. 0.019 1.424E-02 4.318E-03 -0.004
19 18 T-18 372970.201 8499271.220 15.477 83.040 0.061 4.115 71.20 1.516 97.426 1.033E+00 0.024 76564.276 TURB. TURB. 0.019 1.463E-02 2.217E-02 -0.017
18 17 T-17 372970.501 8499271.263 15.480 83.210 0.061 4.175 71.20 0.303 97.729 1.049E+00 0.005 77696.900 TURB. TURB. 0.019 1.501E-02 4.551E-03 -0.003
17 16 T-16 372972.001 8499271.482 15.497 83.245 0.061 4.236 71.20 1.516 99.245 1.064E+00 0.024 78830.002 TURB. TURB. 0.019 1.541E-02 2.336E-02 -0.017
16 15 T-15 372972.301 8499271.526 15.500 83.416 0.061 4.297 71.20 0.303 99.548 1.079E+00 0.005 79965.431 TURB. TURB. 0.019 1.581E-02 4.794E-03 -0.003
15 14 T-14 372973.801 8499271.744 15.517 83.450 0.061 4.358 71.20 1.516 101.064 1.095E+00 0.023 81101.322 TURB. TURB. 0.019 1.621E-02 2.458E-02 -0.017
14 13 T-13 372974.101 8499271.788 15.520 83.621 0.061 4.420 71.20 0.303 101.367 1.110E+00 0.005 82239.541 TURB. TURB. 0.019 1.662E-02 5.041E-03 -0.003
13 12 T-12 372975.601 8499272.006 15.537 83.655 0.061 4.481 71.20 1.516 102.883 1.125E+00 0.022 83378.223 TURB. TURB. 0.019 1.704E-02 2.583E-02 -0.017
12 11 T-11 372975.901 8499272.050 15.540 83.826 0.061 4.542 71.20 0.303 103.186 1.141E+00 0.004 84519.233 TURB. TURB. 0.019 1.746E-02 5.294E-03 -0.003
11 10 T-10 372977.401 8499272.269 15.557 83.860 0.061 4.603 71.20 1.516 104.702 1.156E+00 0.022 85660.705 TURB. TURB. 0.019 1.788E-02 2.711E-02 -0.017
10 9 T-9 372977.701 8499272.312 15.560 84.031 0.061 4.665 71.20 0.303 105.005 1.172E+00 0.004 86804.505 TURB. TURB. 0.019 1.831E-02 5.550E-03 -0.003
9 8 T-8 372979.201 8499272.531 15.577 84.066 0.061 4.726 71.20 1.516 106.521 1.187E+00 0.021 87948.781 TURB. TURB. 0.019 1.875E-02 2.842E-02 -0.017
8 7 T-7 372979.501 8499272.575 15.580 84.236 0.062 4.788 71.20 0.303 106.825 1.203E+00 0.004 89095.371 TURB. TURB. 0.019 1.919E-02 5.819E-03 -0.003
7 6 T-6 372981.001 8499272.793 15.597 84.270 0.062 4.850 71.20 1.516 108.340 1.218E+00 0.021 90242.424 TURB. TURB. 0.018 1.963E-02 2.976E-02 -0.017
6 5 T-5 372981.301 8499272.837 15.600 84.441 0.062 4.911 71.20 0.303 108.644 1.234E+00 0.004 91391.804 TURB. TURB. 0.018 2.009E-02 6.090E-03 -0.003
5 4 T-4 372982.801 8499273.056 15.617 84.475 0.062 4.973 71.20 1.516 110.160 1.249E+00 0.020 92541.647 TURB. TURB. 0.018 2.054E-02 3.114E-02 -0.017
4 3 T-3 372983.101 8499273.099 15.620 84.646 0.062 5.035 71.20 0.303 110.463 1.265E+00 0.004 93693.818 TURB. TURB. 0.018 2.100E-02 6.365E-03 -0.003
3 2 T-2 372984.601 8499273.318 15.637 84.681 0.062 5.097 71.20 1.516 111.979 1.280E+00 0.020 94846.465 TURB. TURB. 0.018 2.147E-02 3.255E-02 -0.017
2 1 T-1 372984.901 8499273.362 15.641 84.851 0.062 5.159 71.20 0.303 112.282 1.296E+00 0.004 96001.426 TURB. TURB. 0.018 2.194E-02 6.653E-03 -0.004
1 V-37 T-0 372985.651 8499273.471 15.649 84.885 0.062 5.221 71.20 0.758 113.040 1.311E+00 0.010 97156.850 TURB. TURB. 0.018 2.242E-02 1.699E-02 -0.008
























































Sub. Unidad de Riego # 38 
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
5 373112.401 8499283.628 16.990
5 4 T-4 373110.901 8499206.498 16.610 7.806 0.006 0.006 44.40 ##### 77.146 3.688E-03 ##### 170.387 LAMI. LAMI. 0.376 5.864E-06 4.524E-04 0.380
373110.858 8499203.297 16.599
373110.601 8499203.260 16.598
3 2 T-2 373109.101 8499203.041 16.583 87.912 0.064 0.132 44.40 1.516 82.122 8.525E-02 0.296 3938.484 CRIT. TURB. 0.040 3.347E-04 5.074E-04 0.015
2 1 T-1 373108.801 8499202.998 16.580 87.913 0.064 0.196 44.40 0.303 82.426 1.268E-01 0.040 5857.414 TURB. TURB. 0.036 6.603E-04 2.001E-04 0.003
1 V-38 T-0 373108.051 8499202.888 16.572 87.912 0.064 0.261 44.40 0.758 83.184 1.683E-01 0.075 7776.322 TURB. TURB. 0.033 1.076E-03 8.157E-04 0.008
∆P/γ = ∆P/γ = ∑ 0.002 ### 0.418 ###





















U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
106 373013.401 8499189.097 15.638
106 105 T-105 373013.701 8499189.141 15.641 87.913 0.064 0.064 44.40 0.303 0.303 4.153E-02 0.122 1918.926 LAMI. LAMI. 0.033 6.604E-05 2.003E-05 -0.003
105 104 T-104 373015.201 8499189.359 15.655 87.913 0.064 0.129 44.40 1.516 1.819 8.307E-02 0.304 3837.851 CRIT. TURB. 0.040 3.203E-04 4.855E-04 -0.014
104 103 T-103 373015.501 8499189.403 15.658 87.913 0.064 0.193 44.40 0.303 2.122 1.246E-01 0.041 5756.777 TURB. TURB. 0.036 6.409E-04 1.943E-04 -0.003
103 102 T-102 373017.001 8499189.622 15.673 87.913 0.064 0.257 44.40 1.516 3.638 1.661E-01 0.152 7675.703 TURB. TURB. 0.033 1.052E-03 1.595E-03 -0.015
102 101 T-101 373017.301 8499189.665 15.675 87.912 0.064 0.322 44.40 0.303 3.941 2.077E-01 0.024 9594.607 TURB. TURB. 0.031 1.548E-03 4.692E-04 -0.002
101 100 T-100 373018.801 8499189.884 15.690 87.913 0.064 0.386 44.40 1.516 5.457 2.492E-01 0.101 11513.533 TURB. TURB. 0.030 2.126E-03 3.222E-03 -0.015
100 99 T-99 373019.101 8499189.928 15.693 87.913 0.064 0.450 44.40 0.303 5.761 2.907E-01 0.017 13432.460 TURB. TURB. 0.029 2.781E-03 8.432E-04 -0.003
99 98 T-98 373020.601 8499190.146 15.707 87.912 0.064 0.514 44.40 1.516 7.276 3.323E-01 0.076 15351.364 TURB. TURB. 0.028 3.512E-03 5.323E-03 -0.014
98 97 T-97 373020.901 8499190.190 15.710 87.913 0.064 0.579 44.40 0.303 7.580 3.738E-01 0.014 17270.291 TURB. TURB. 0.027 4.316E-03 1.309E-03 -0.003
97 96 T-96 373022.401 8499190.409 15.725 87.913 0.064 0.643 44.40 1.516 9.096 4.153E-01 0.061 19189.217 TURB. TURB. 0.026 5.192E-03 7.871E-03 -0.015
96 95 T-95 373022.701 8499190.452 15.727 87.912 0.064 0.707 44.40 0.303 9.399 4.569E-01 0.011 21108.122 TURB. TURB. 0.026 6.139E-03 1.860E-03 -0.002
95 94 T-94 373024.201 8499190.671 15.742 87.913 0.064 0.772 44.40 1.516 10.915 4.984E-01 0.051 23027.049 TURB. TURB. 0.025 7.154E-03 1.085E-02 -0.015
94 93 T-93 373024.501 8499190.715 15.745 87.912 0.064 0.836 44.40 0.303 11.218 5.399E-01 0.009 24945.954 TURB. TURB. 0.025 8.238E-03 2.498E-03 -0.003
93 92 T-92 373026.001 8499190.933 15.759 87.912 0.064 0.900 44.40 1.516 12.734 5.815E-01 0.043 26864.859 TURB. TURB. 0.024 9.389E-03 1.423E-02 -0.014
92 91 T-91 373026.301 8499190.977 15.762 87.913 0.064 0.965 44.40 0.303 13.037 6.230E-01 0.008 28783.787 TURB. TURB. 0.024 1.061E-02 3.216E-03 -0.003
91 90 T-90 373027.801 8499191.195 15.776 87.912 0.064 1.029 44.40 1.516 14.553 6.645E-01 0.038 30702.692 TURB. TURB. 0.023 1.189E-02 1.802E-02 -0.014
90 89 T-89 373028.101 8499191.239 15.779 87.913 0.064 1.093 44.40 0.303 14.856 7.061E-01 0.007 32621.620 TURB. TURB. 0.023 1.323E-02 4.013E-03 -0.003
89 88 T-88 373029.601 8499191.458 15.794 87.913 0.064 1.158 44.40 1.516 16.372 7.476E-01 0.034 34540.547 TURB. TURB. 0.023 1.464E-02 2.220E-02 -0.015
88 87 T-87 373029.901 8499191.501 15.797 87.912 0.064 1.222 44.40 0.303 16.675 7.891E-01 0.006 36459.453 TURB. TURB. 0.023 1.612E-02 4.884E-03 -0.003
87 86 T-86 373031.401 8499191.720 15.811 87.913 0.064 1.286 44.40 1.516 18.191 8.307E-01 0.030 38378.380 TURB. TURB. 0.022 1.765E-02 2.676E-02 -0.014
86 85 T-85 373031.701 8499191.764 15.814 87.913 0.064 1.350 44.40 0.303 18.494 8.722E-01 0.006 40297.308 TURB. TURB. 0.022 1.925E-02 5.836E-03 -0.003
85 84 T-84 373033.201 8499191.982 15.829 87.912 0.064 1.415 44.40 1.516 20.010 9.137E-01 0.028 42216.214 TURB. TURB. 0.022 2.091E-02 3.169E-02 -0.015
84 83 T-83 373033.501 8499192.026 15.832 87.913 0.064 1.479 44.40 0.303 20.313 9.553E-01 0.005 44135.142 TURB. TURB. 0.022 2.262E-02 6.860E-03 -0.003
83 82 T-82 373035.001 8499192.244 15.846 87.913 0.064 1.543 44.40 1.516 21.829 9.968E-01 0.025 46054.070 TURB. TURB. 0.021 2.440E-02 3.699E-02 -0.014
82 81 T-81 373035.301 8499192.288 15.849 87.913 0.064 1.608 44.40 0.303 22.132 1.038E+00 0.005 47972.998 TURB. TURB. 0.021 2.624E-02 7.958E-03 -0.003
81 80 T-80 373036.801 8499192.507 15.864 87.913 0.064 1.672 44.40 1.516 23.648 1.080E+00 0.023 49891.926 TURB. TURB. 0.021 2.814E-02 4.266E-02 -0.015
80 79 T-79 373037.101 8499192.550 15.866 87.912 0.064 1.736 44.40 0.303 23.951 1.121E+00 0.005 51810.832 TURB. TURB. 0.021 3.010E-02 9.122E-03 -0.002
79 78 T-78 373038.601 8499192.769 15.881 87.913 0.064 1.801 44.40 1.516 25.467 1.163E+00 0.022 53729.761 TURB. TURB. 0.021 3.212E-02 4.869E-02 -0.015
78 77 T-77 373038.901 8499192.813 15.884 87.913 0.064 1.865 44.40 0.303 25.771 1.204E+00 0.004 55648.689 TURB. TURB. 0.021 3.419E-02 1.037E-02 -0.003
77 76 T-76 373040.401 8499193.031 15.898 87.912 0.064 1.929 44.40 1.516 27.286 1.246E+00 0.020 57567.595 TURB. TURB. 0.020 3.632E-02 5.506E-02 -0.014
76 75 T-75 373040.701 8499193.075 15.901 87.913 0.064 1.993 44.40 0.303 27.590 1.288E+00 0.004 59486.524 TURB. TURB. 0.020 3.851E-02 1.168E-02 -0.003
75 74 T-74 373042.201 8499193.294 15.916 87.913 0.064 2.058 44.40 1.516 29.106 1.329E+00 0.019 61405.452 TURB. TURB. 0.020 4.076E-02 6.179E-02 -0.015
74 73 T-73 373042.501 8499193.337 15.919 87.912 0.064 2.122 59.80 0.303 29.409 7.556E-01 0.007 47016.748 TURB. TURB. 0.021 1.035E-02 3.136E-03 -0.003
73 72 T-72 373044.001 8499193.556 15.933 87.913 0.064 2.186 59.80 1.516 30.925 7.785E-01 0.032 48441.505 TURB. TURB. 0.021 1.091E-02 1.654E-02 -0.014
72 71 T-71 373044.301 8499193.600 15.936 87.912 0.064 2.251 59.80 0.303 31.228 8.014E-01 0.006 49866.245 TURB. TURB. 0.021 1.149E-02 3.484E-03 -0.003
71 70 T-70 373045.801 8499193.818 15.951 87.912 0.064 2.315 59.80 1.516 32.744 8.243E-01 0.031 51290.985 TURB. TURB. 0.021 1.208E-02 1.831E-02 -0.015
70 69 T-69 373046.101 8499193.862 15.954 87.913 0.064 2.379 59.80 0.303 33.047 8.472E-01 0.006 52715.742 TURB. TURB. 0.021 1.269E-02 3.847E-03 -0.003
69 68 T-68 373047.601 8499194.080 15.968 87.912 0.064 2.444 59.80 1.516 34.563 8.701E-01 0.029 54140.482 TURB. TURB. 0.021 1.330E-02 2.017E-02 -0.014
68 67 T-67 373047.901 8499194.124 15.971 87.913 0.064 2.508 59.80 0.303 34.866 8.929E-01 0.006 55565.239 TURB. TURB. 0.021 1.393E-02 4.225E-03 -0.003
67 66 T-66 373049.401 8499194.343 15.986 87.913 0.064 2.572 59.80 1.516 36.382 9.158E-01 0.028 56989.996 TURB. TURB. 0.020 1.458E-02 2.210E-02 -0.015
66 65 T-65 373049.701 8499194.386 15.989 87.912 0.064 2.637 59.80 0.303 36.685 9.387E-01 0.005 58414.736 TURB. TURB. 0.020 1.523E-02 4.617E-03 -0.003
65 64 T-64 373051.201 8499194.605 16.003 87.913 0.064 2.701 59.80 1.516 38.201 9.616E-01 0.026 59839.493 TURB. TURB. 0.020 1.590E-02 2.411E-02 -0.014
64 63 T-63 373051.501 8499194.649 16.006 87.913 0.064 2.765 59.80 0.303 38.504 9.845E-01 0.005 61264.250 TURB. TURB. 0.020 1.659E-02 5.029E-03 -0.003
63 62 T-62 373053.001 8499194.867 16.021 87.912 0.064 2.829 59.80 1.516 40.020 1.007E+00 0.025 62688.991 TURB. TURB. 0.020 1.728E-02 2.619E-02 -0.015
62 61 T-61 373053.301 8499194.911 16.024 87.913 0.064 2.894 59.80 0.303 40.323 1.030E+00 0.005 64113.748 TURB. TURB. 0.020 1.799E-02 5.455E-03 -0.003
61 60 T-60 373054.801 8499195.129 16.038 87.913 0.064 2.958 59.80 1.516 41.839 1.053E+00 0.024 65538.505 TURB. TURB. 0.020 1.871E-02 2.836E-02 -0.014
60 59 T-59 373055.101 8499195.173 16.041 87.913 0.064 3.022 59.80 0.303 42.142 1.076E+00 0.005 66963.262 TURB. TURB. 0.020 1.944E-02 5.895E-03 -0.003
59 58 T-58 373056.601 8499195.392 16.056 87.913 0.064 3.087 59.80 1.516 43.658 1.099E+00 0.023 68388.019 TURB. TURB. 0.020 2.019E-02 3.060E-02 -0.015
58 57 T-57 373056.901 8499195.435 16.059 87.912 0.064 3.151 59.80 0.303 43.961 1.122E+00 0.005 69812.760 TURB. TURB. 0.020 2.095E-02 6.348E-03 -0.003
57 56 T-56 373058.401 8499195.654 16.073 87.913 0.064 3.215 59.80 1.516 45.477 1.145E+00 0.022 71237.518 TURB. TURB. 0.019 2.172E-02 3.292E-02 -0.014
56 55 T-55 373058.701 8499195.698 16.076 87.913 0.064 3.280 59.80 0.303 45.781 1.168E+00 0.004 72662.275 TURB. TURB. 0.019 2.250E-02 6.823E-03 -0.003
55 54 T-54 373060.201 8499195.916 16.091 87.912 0.064 3.344 59.80 1.516 47.296 1.191E+00 0.021 74087.016 TURB. TURB. 0.019 2.330E-02 3.531E-02 -0.015
54 53 T-53 373060.501 8499195.960 16.093 87.913 0.064 3.408 59.80 0.303 47.600 1.213E+00 0.004 75511.774 TURB. TURB. 0.019 2.410E-02 7.309E-03 -0.002
53 52 T-52 373062.001 8499196.178 16.108 87.913 0.064 3.473 59.80 1.516 49.115 1.236E+00 0.020 76936.531 TURB. TURB. 0.019 2.492E-02 3.778E-02 -0.015
52 51 T-51 373062.301 8499196.222 16.111 87.913 0.064 3.537 59.80 0.303 49.419 1.259E+00 0.004 78361.289 TURB. TURB. 0.019 2.576E-02 7.810E-03 -0.003
51 50 T-50 373063.801 8499196.441 16.126 87.913 0.064 3.601 59.80 1.516 50.935 1.282E+00 0.020 79786.046 TURB. TURB. 0.019 2.660E-02 4.033E-02 -0.015
50 49 T-49 373064.101 8499196.484 16.128 87.912 0.064 3.665 59.80 0.303 51.238 1.305E+00 0.004 81210.788 TURB. TURB. 0.019 2.746E-02 8.322E-03 -0.002
49 48 T-48 373065.601 8499196.703 16.143 87.913 0.064 3.730 59.80 1.516 52.754 1.328E+00 0.019 82635.546 TURB. TURB. 0.019 2.833E-02 4.295E-02 -0.015
48 47 T-47 373065.901 8499196.747 16.146 87.913 0.064 3.794 71.20 0.303 53.057 9.529E-01 0.005 70601.210 TURB. TURB. 0.019 1.265E-02 3.836E-03 -0.003
47 46 T-46 373067.401 8499196.965 16.160 87.912 0.064 3.858 71.20 1.516 54.573 9.691E-01 0.026 71797.833 TURB. TURB. 0.019 1.304E-02 1.976E-02 -0.014
46 45 T-45 373067.701 8499197.009 16.163 87.913 0.064 3.923 71.20 0.303 54.876 9.852E-01 0.005 72994.469 TURB. TURB. 0.019 1.343E-02 4.072E-03 -0.003
45 44 T-44 373069.201 8499197.228 16.178 87.913 0.064 3.987 71.20 1.516 56.392 1.001E+00 0.025 74191.106 TURB. TURB. 0.019 1.382E-02 2.096E-02 -0.015
44 43 T-43 373069.501 8499197.271 16.181 87.912 0.064 4.051 71.20 0.303 56.695 1.018E+00 0.005 75387.729 TURB. TURB. 0.019 1.423E-02 4.311E-03 -0.003
43 42 T-42 373071.001 8499197.490 16.195 87.913 0.064 4.116 71.20 1.516 58.211 1.034E+00 0.024 76584.366 TURB. TURB. 0.019 1.463E-02 2.218E-02 -0.014
42 41 T-41 373071.301 8499197.534 16.198 87.913 0.064 4.180 71.20 0.303 58.514 1.050E+00 0.005 77781.003 TURB. TURB. 0.019 1.504E-02 4.562E-03 -0.003
41 40 T-40 373072.801 8499197.752 16.213 87.912 0.064 4.244 71.20 1.516 60.030 1.066E+00 0.024 78977.626 TURB. TURB. 0.019 1.546E-02 2.344E-02 -0.015
40 39 T-39 373073.101 8499197.796 16.216 87.913 0.064 4.309 71.20 0.303 60.333 1.082E+00 0.005 80174.263 TURB. TURB. 0.019 1.588E-02 4.816E-03 -0.003
39 38 T-38 373074.601 8499198.014 16.230 87.912 0.064 4.373 71.20 1.516 61.849 1.098E+00 0.023 81370.886 TURB. TURB. 0.019 1.631E-02 2.472E-02 -0.014
38 37 T-37 373074.901 8499198.058 16.233 87.913 0.064 4.437 71.20 0.303 62.152 1.114E+00 0.005 82567.523 TURB. TURB. 0.019 1.674E-02 5.077E-03 -0.003
37 36 T-36 373076.401 8499198.277 16.247 87.913 0.064 4.501 71.20 1.516 63.668 1.131E+00 0.022 83764.160 TURB. TURB. 0.019 1.718E-02 2.604E-02 -0.014
36 35 T-35 373076.701 8499198.320 16.250 87.912 0.064 4.566 71.20 0.303 63.971 1.147E+00 0.004 84960.784 TURB. TURB. 0.019 1.762E-02 5.341E-03 -0.003
35 34 T-34 373078.201 8499198.539 16.265 87.913 0.064 4.630 71.20 1.516 65.487 1.163E+00 0.022 86157.421 TURB. TURB. 0.019 1.807E-02 2.739E-02 -0.015
34 33 T-33 373078.501 8499198.583 16.268 87.913 0.064 4.694 71.20 0.303 65.791 1.179E+00 0.004 87354.058 TURB. TURB. 0.019 1.852E-02 5.616E-03 -0.003
33 32 T-32 373080.001 8499198.801 16.282 87.912 0.064 4.759 71.20 1.516 67.306 1.195E+00 0.021 88550.682 TURB. TURB. 0.019 1.898E-02 2.877E-02 -0.014
32 31 T-31 373080.301 8499198.845 16.285 87.913 0.064 4.823 71.20 0.303 67.610 1.211E+00 0.004 89747.319 TURB. TURB. 0.019 1.944E-02 5.895E-03 -0.003
31 30 T-30 373081.801 8499199.063 16.299 87.913 0.064 4.887 71.20 1.516 69.125 1.227E+00 0.021 90943.956 TURB. TURB. 0.018 1.991E-02 3.018E-02 -0.014
30 29 T-29 373082.101 8499199.107 16.302 87.913 0.064 4.952 71.20 0.303 69.429 1.244E+00 0.004 92140.594 TURB. TURB. 0.018 2.038E-02 6.180E-03 -0.003
29 28 T-28 373083.601 8499199.326 16.317 87.913 0.064 5.016 71.20 1.516 70.945 1.260E+00 0.020 93337.231 TURB. TURB. 0.018 2.086E-02 3.162E-02 -0.015
28 27 T-27 373083.901 8499199.369 16.320 87.912 0.064 5.080 71.20 0.303 71.248 1.276E+00 0.004 94533.855 TURB. TURB. 0.018 2.134E-02 6.468E-03 -0.003
27 26 T-26 373085.401 8499199.588 16.334 87.913 0.064 5.145 71.20 1.516 72.764 1.292E+00 0.020 95730.493 TURB. TURB. 0.018 2.183E-02 3.309E-02 -0.014
26 25 T-25 373085.701 8499199.632 16.337 87.913 0.064 5.209 71.20 0.303 73.067 1.308E+00 0.004 96927.131 TURB. TURB. 0.018 2.232E-02 6.768E-03 -0.003
25 24 T-24 373087.201 8499199.850 16.352 87.912 0.064 5.273 71.20 1.516 74.583 1.324E+00 0.019 98123.755 TURB. TURB. 0.018 2.282E-02 3.459E-02 -0.015
24 23 T-23 373087.501 8499199.894 16.355 87.913 0.064 5.337 71.20 0.303 74.886 1.341E+00 0.004 99320.392 TURB. TURB. 0.018 2.332E-02 7.071E-03 -0.003
23 22 T-22 373089.001 8499200.113 16.369 87.913 0.064 5.402 85.60 1.516 76.402 9.386E-01 0.027 83607.623 TURB. TURB. 0.019 9.844E-03 1.492E-02 -0.014
22 21 T-21 373089.301 8499200.156 16.372 87.912 0.064 5.466 85.60 0.303 76.705 9.498E-01 0.005 84602.946 TURB. TURB. 0.019 1.006E-02 3.047E-03 -0.003
21 20 T-20 373090.801 8499200.375 16.387 87.913 0.064 5.530 85.60 1.516 78.221 9.610E-01 0.026 85598.281 TURB. TURB. 0.019 1.027E-02 1.557E-02 -0.015
20 19 T-19 373091.101 8499200.419 16.390 87.912 0.064 5.595 85.60 0.303 78.524 9.722E-01 0.005 86593.604 TURB. TURB. 0.019 1.048E-02 3.179E-03 -0.003
19 18 T-18 373092.601 8499200.637 16.405 87.912 0.064 5.659 85.60 1.516 80.040 9.833E-01 0.026 87588.927 TURB. TURB. 0.019 1.070E-02 1.622E-02 -0.015
18 17 T-17 373092.901 8499200.681 16.408 87.913 0.064 5.723 85.60 0.303 80.343 9.945E-01 0.005 88584.261 TURB. TURB. 0.019 1.092E-02 3.311E-03 -0.003
17 16 T-16 373094.401 8499200.899 16.424 87.912 0.064 5.788 85.60 1.516 81.859 1.006E+00 0.025 89579.584 TURB. TURB. 0.018 1.114E-02 1.689E-02 -0.016
16 15 T-15 373094.701 8499200.943 16.427 87.913 0.064 5.852 85.60 0.303 82.162 1.017E+00 0.005 90574.918 TURB. TURB. 0.018 1.136E-02 3.445E-03 -0.003
15 14 T-14 373096.201 8499201.162 16.443 87.913 0.064 5.916 85.60 1.516 83.678 1.028E+00 0.025 91570.253 TURB. TURB. 0.018 1.159E-02 1.757E-02 -0.016
14 13 T-13 373096.501 8499201.205 16.446 87.912 0.064 5.980 85.60 0.303 83.981 1.039E+00 0.005 92565.575 TURB. TURB. 0.018 1.181E-02 3.581E-03 -0.003
13 12 T-12 373098.001 8499201.424 16.462 87.913 0.064 6.045 85.60 1.516 85.497 1.050E+00 0.024 93560.909 TURB. TURB. 0.018 1.204E-02 1.826E-02 -0.016
12 11 T-11 373098.301 8499201.468 16.466 87.913 0.064 6.109 85.60 0.303 85.801 1.062E+00 0.005 94556.243 TURB. TURB. 0.018 1.227E-02 3.722E-03 -0.004
11 10 T-10 373099.801 8499201.686 16.482 87.912 0.064 6.173 85.60 1.516 87.316 1.073E+00 0.024 95551.566 TURB. TURB. 0.018 1.251E-02 1.896E-02 -0.016
10 9 T-9 373100.101 8499201.730 16.485 87.913 0.064 6.238 85.60 0.303 87.620 1.084E+00 0.005 96546.899 TURB. TURB. 0.018 1.274E-02 3.864E-03 -0.003
9 8 T-8 373101.601 8499201.948 16.501 87.913 0.064 6.302 85.60 1.516 89.136 1.095E+00 0.023 97542.233 TURB. TURB. 0.018 1.298E-02 1.967E-02 -0.016
8 7 T-7 373101.901 8499201.992 16.505 87.913 0.064 6.366 85.60 0.303 89.439 1.106E+00 0.005 98537.566 TURB. TURB. 0.018 1.322E-02 4.008E-03 -0.004
7 6 T-6 373103.401 8499202.211 16.521 87.913 0.064 6.431 85.60 1.516 90.955 1.117E+00 0.023 99532.900 TURB. TURB. 0.018 1.346E-02 2.040E-02 -0.016
6 5 T-5 373103.701 8499202.254 16.524 87.912 0.064 6.495 85.60 0.303 91.258 1.129E+00 0.004 100528.222 TURB. TURB. 0.018 1.370E-02 4.152E-03 -0.003
5 4 T-4 373105.201 8499202.473 16.541 87.913 0.064 6.559 85.60 1.516 92.774 1.140E+00 0.022 101523.555 TURB. TURB. 0.018 1.394E-02 2.114E-02 -0.017
4 3 T-3 373105.501 8499202.517 16.544 87.913 0.064 6.624 85.60 0.303 93.077 1.151E+00 0.004 102518.888 TURB. TURB. 0.018 1.419E-02 4.303E-03 -0.003
3 2 T-2 373107.001 8499202.735 16.560 87.912 0.064 6.688 85.60 1.516 94.593 1.162E+00 0.022 103514.210 TURB. TURB. 0.018 1.444E-02 2.189E-02 -0.016
2 1 T-1 373107.301 8499202.779 16.563 87.913 0.064 6.752 85.60 0.303 94.896 1.173E+00 0.004 104509.543 TURB. TURB. 0.018 1.469E-02 4.454E-03 -0.003
1 V-38 T-0 373108.051 8499202.888 16.572 87.913 0.064 6.816 85.60 0.758 95.654 1.184E+00 0.011 105504.876 TURB. TURB. 0.018 1.494E-02 1.133E-02 -0.009



































G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
294 373013.401 8499276.996 15.958 87.913
294 293 T-293 373013.401 8499276.696 15.957 0.790 0.790 16.100 0.300 87.613 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.092E-03
293 292 T-292 373013.401 8499276.396 15.956 0.790 1.580 16.100 0.300 87.313 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.092E-03
292 291 T-291 373013.401 8499276.096 15.955 0.790 2.370 16.100 0.300 87.013 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.092E-03
4 3 T-3 373013.401 8499189.697 15.640 0.790 229.890 16.100 0.300 0.613 3.137E-01 0.016 5255.069 TURB.TURB. 0.037 3.455E-03 5.015E-04 1.092E-03
3 2 T-2 373013.401 8499189.397 15.639 0.790 230.680 16.100 0.300 0.313 3.148E-01 0.016 5273.128 TURB.TURB. 0.037 3.475E-03 5.049E-04 1.092E-03
2 1 T-1 373013.401 8499189.097 15.638 0.790 231.470 16.100 0.300 0.013 3.158E-01 0.016 5291.186 TURB.TURB. 0.037 3.495E-03 5.084E-04 1.092E-03
1 L106 T-0 231.470 16.000 0.700 3.198E-01 0.036 5324.256 TURB.TURB. 0.037 8.399E-03 5.212E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 3.853E-01 5.043E-02 3.200E-01
294 373110.601 8499291.159 16.964 87.912
294 293 T-293 373110.601 8499290.859 16.963 0.790 0.790 16.100 0.300 87.612 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.249E-03
293 292 T-292 373110.601 8499290.559 16.961 0.790 1.580 16.100 0.300 87.312 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.249E-03
292 291 T-291 373110.601 8499290.259 16.960 0.790 2.370 16.100 0.300 87.012 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.249E-03
4 3 T-3 373110.601 8499203.860 16.600 0.790 229.890 16.100 0.300 0.612 3.137E-01 0.016 5255.069 TURB.TURB. 0.037 3.455E-03 5.015E-04 1.249E-03
3 2 T-2 373110.601 8499203.560 16.599 0.790 230.680 16.100 0.300 0.312 3.148E-01 0.016 5273.128 TURB.TURB. 0.037 3.475E-03 5.049E-04 1.249E-03
2 1 T-1 373110.601 8499203.260 16.598 0.790 231.470 16.100 0.300 0.012 3.158E-01 0.016 5291.186 TURB.TURB. 0.037 3.495E-03 5.084E-04 1.249E-03
1 L3 T-0 231.470 16.000 0.700 3.198E-01 0.036 5324.256 TURB.TURB. 0.037 8.399E-03 5.212E-04 0.600
∆P/γ= 7.966E-01 ∆V2/2g= ∆Z= ∑ 3.853E-01 5.043E-02 3.660E-01
27 373112.401 8499291.428 16.978 7.806
27 26 T-26 373112.401 8499291.128 16.978 0.790 0.790 16.100 0.300 7.506 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -4.612E-04
26 25 T-25 373112.401 8499290.828 16.979 0.790 1.580 16.100 0.300 7.206 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -4.612E-04
25 24 T-24 373112.401 8499290.528 16.979 0.790 2.370 16.100 0.300 6.906 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -4.612E-04
4 3 T-3 373112.401 8499284.228 16.989 0.790 18.960 16.100 0.300 0.606 2.587E-02 0.193 433.408 LAM. LAM. 0.148 9.386E-05 3.411E-06 -4.612E-04
3 2 T-2 373112.401 8499283.928 16.990 0.790 19.750 16.100 0.300 0.306 2.695E-02 0.186 451.466 LAM. LAM. 0.142 9.777E-05 3.701E-06 -4.612E-04
2 1 T-1 373112.401 8499283.628 16.990 0.790 20.540 16.100 0.300 0.006 2.803E-02 0.178 469.525 LAM. LAM. 0.136 1.017E-04 4.003E-06 -4.612E-04
1 L5 T-0 20.540 16.000 0.700 2.838E-02 0.411 472.460 LAM. LAM. 0.135 2.432E-04 4.104E-06 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.616E-03 4.083E-05 -1.199E-02
COOR.
GOTERO
7.506E-01 -5.212E-03 3.200E-01 29.070
-5.212E-03 3.660E-01 29.070




Sub. Unidad de Riego # 39 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
144 372907.201 8499261.275 14.763 43.160
144 143 T-143 372907.201 8499260.975 14.763 0.790 0.790 16.100 0.300 42.860 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 7.229E-04
143 142 T-142 372907.201 8499260.675 14.762 0.790 1.580 16.100 0.300 42.560 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 7.229E-04
142 141 T-141 372907.201 8499260.375 14.761 0.790 2.370 16.100 0.300 42.260 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 7.229E-04
4 3 T-3 372907.201 8499218.975 14.661 0.790 111.390 16.100 0.300 0.860 1.520E-01 0.033 2546.271 CRIT. TURB. 0.046 1.006E-03 1.177E-04 7.229E-04
3 2 T-2 372907.201 8499218.675 14.661 0.790 112.180 16.100 0.300 0.560 1.531E-01 0.033 2564.329 CRIT. TURB. 0.046 1.018E-03 1.194E-04 7.229E-04
2 1 T-1 372907.201 8499218.375 14.660 0.790 112.970 16.100 0.300 0.260 1.541E-01 0.032 2582.388 CRIT. TURB. 0.046 1.030E-03 1.211E-04 7.229E-04
1 L88 T-0 112.970 16.000 0.700 1.561E-01 0.075 2598.528 CRIT. TURB. 0.046 2.476E-03 1.242E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
30 373011.901 8499188.879 15.624
30 29 T-29 373011.601 8499188.835 15.621 87.912 0.064 0.064 44.40 0.303 0.303 4.153E-02 0.122 1918.904 LAMI. LAMI. 0.033 6.604E-05 2.003E-05 0.003
29 28 T-28 373010.101 8499188.616 15.606 87.913 0.064 0.129 44.40 1.516 1.819 8.307E-02 0.304 3837.829 CRIT. TURB. 0.040 3.203E-04 4.855E-04 0.015
28 27 T-27 373009.801 8499188.573 15.603 87.913 0.064 0.193 44.40 0.303 2.122 1.246E-01 0.041 5756.754 TURB. TURB. 0.036 6.409E-04 1.942E-04 0.003
27 26 T-26 373008.301 8499188.354 15.589 87.912 0.064 0.257 44.40 1.516 3.638 1.661E-01 0.152 7675.657 TURB. TURB. 0.033 1.052E-03 1.595E-03 0.014
26 25 T-25 373008.001 8499188.310 15.586 87.913 0.064 0.322 44.40 0.303 3.941 2.077E-01 0.024 9594.582 TURB. TURB. 0.031 1.548E-03 4.695E-04 0.003
25 24 T-24 373006.501 8499188.092 15.571 87.913 0.064 0.386 44.40 1.516 5.457 2.492E-01 0.101 11513.507 TURB. TURB. 0.030 2.126E-03 3.222E-03 0.015
24 23 T-23 373006.201 8499188.048 15.569 87.912 0.064 0.450 44.40 0.303 5.761 2.907E-01 0.017 13432.410 TURB. TURB. 0.029 2.781E-03 8.432E-04 0.002
23 22 T-22 373004.701 8499187.830 15.554 87.913 0.064 0.514 44.40 1.516 7.276 3.323E-01 0.076 15351.335 TURB. TURB. 0.028 3.512E-03 5.323E-03 0.015
22 21 T-21 373004.401 8499187.786 15.551 87.912 0.064 0.579 44.40 0.303 7.580 3.738E-01 0.014 17270.237 TURB. TURB. 0.027 4.316E-03 1.309E-03 0.003
21 20 T-20 373002.901 8499187.567 15.537 87.912 0.064 0.643 44.40 1.516 9.096 4.153E-01 0.061 19189.140 TURB. TURB. 0.026 5.192E-03 7.871E-03 0.014
20 19 T-19 373002.601 8499187.524 15.534 87.913 0.064 0.707 44.40 0.303 9.399 4.569E-01 0.011 21108.064 TURB. TURB. 0.026 6.139E-03 1.861E-03 0.003
19 18 T-18 373001.101 8499187.305 15.519 87.912 0.064 0.772 44.40 1.516 10.915 4.984E-01 0.051 23026.967 TURB. TURB. 0.025 7.154E-03 1.085E-02 0.015
18 17 T-17 373000.801 8499187.261 15.517 87.913 0.064 0.836 44.40 0.303 11.218 5.399E-01 0.009 24945.891 TURB. TURB. 0.025 8.238E-03 2.498E-03 0.002
17 16 T-16 372999.301 8499187.043 15.502 87.913 0.064 0.900 44.40 1.516 12.734 5.815E-01 0.043 26864.815 TURB. TURB. 0.024 9.389E-03 1.423E-02 0.015
16 15 T-15 372999.001 8499186.999 15.499 87.912 0.064 0.965 44.40 0.303 13.037 6.230E-01 0.008 28783.717 TURB. TURB. 0.024 1.061E-02 3.216E-03 0.003
15 14 T-14 372997.501 8499186.780 15.485 87.913 0.064 1.029 44.40 1.516 14.553 6.645E-01 0.038 30702.641 TURB. TURB. 0.023 1.189E-02 1.802E-02 0.014
14 13 T-13 372997.201 8499186.737 15.482 87.912 0.064 1.093 44.40 0.303 14.856 7.061E-01 0.007 32621.565 TURB. TURB. 0.023 1.323E-02 4.011E-03 0.003
13 12 T-12 372995.701 8499186.518 15.468 87.911 0.064 1.158 44.40 1.516 16.372 7.476E-01 0.034 34540.466 TURB. TURB. 0.023 1.464E-02 2.220E-02 0.014
12 11 T-11 372995.401 8499186.474 15.465 87.912 0.064 1.222 44.40 0.303 16.675 7.891E-01 0.006 36459.390 TURB. TURB. 0.023 1.612E-02 4.887E-03 0.003
11 10 T-10 372993.901 8499186.256 15.450 87.912 0.064 1.286 44.40 1.516 18.191 8.307E-01 0.030 38378.313 TURB. TURB. 0.022 1.765E-02 2.676E-02 0.015
10 9 T-9 372993.601 8499186.212 15.448 87.912 0.064 1.350 44.40 0.303 18.494 8.722E-01 0.006 40297.236 TURB. TURB. 0.022 1.925E-02 5.836E-03 0.002
9 8 T-8 372992.101 8499185.994 15.433 87.912 0.064 1.415 44.40 1.516 20.010 9.137E-01 0.028 42216.159 TURB. TURB. 0.022 2.091E-02 3.169E-02 0.015
8 7 T-7 372991.801 8499185.950 15.430 87.911 0.064 1.479 44.40 0.303 20.313 9.553E-01 0.005 44135.061 TURB. TURB. 0.022 2.262E-02 6.860E-03 0.003
7 6 T-6 372990.301 8499185.731 15.416 87.912 0.064 1.543 44.40 1.516 21.829 9.968E-01 0.025 46053.984 TURB. TURB. 0.021 2.440E-02 3.700E-02 0.014
6 5 T-5 372990.001 8499185.688 15.413 87.912 0.064 1.608 44.40 0.303 22.132 1.038E+00 0.005 47972.907 TURB. TURB. 0.021 2.624E-02 7.954E-03 0.003
5 4 T-4 372988.501 8499185.469 15.399 87.911 0.064 1.672 44.40 1.516 23.648 1.080E+00 0.023 49891.808 TURB. TURB. 0.021 2.814E-02 4.266E-02 0.014
4 3 T-3 372988.201 8499185.425 15.396 87.912 0.064 1.736 44.40 0.303 23.951 1.121E+00 0.005 51810.730 TURB. TURB. 0.021 3.010E-02 9.127E-03 0.003
3 2 T-2 372986.701 8499185.207 15.382 87.912 0.064 1.801 44.40 1.516 25.467 1.163E+00 0.022 53729.653 TURB. TURB. 0.021 3.212E-02 4.868E-02 0.014
2 1 T-1 372986.401 8499185.163 15.379 87.911 0.064 1.865 44.40 0.303 25.771 1.204E+00 0.004 55648.553 TURB. TURB. 0.021 3.419E-02 1.037E-02 0.003
1 V-39 T-0 372985.651 8499185.054 15.372 87.912 0.064 1.929 44.40 0.758 26.528 1.246E+00 0.010 57567.476 TURB. TURB. 0.020 3.632E-02 2.753E-02 0.007



























V-38 Pmáx 10.40 Pmín 9.10
5.477E-01 9.85 7.506E-01 9.10 9.85
P-V 38 10.4
2.645E-02 10.37 7.966E-01 9.58 10.37
3.927E-01 9.98 -1.038E-02 9.99 9.98
∆H 12.48% C.U 92.02%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.437E-01
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
294 372909.001 8499261.785 14.772 87.912
294 293 T-293 372909.001 8499261.485 14.772 0.790 0.790 16.100 0.300 87.612 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 4.368E-04
293 292 T-292 372909.001 8499261.185 14.771 0.790 1.580 16.100 0.300 87.312 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 4.368E-04
292 291 T-291 372909.001 8499260.885 14.771 0.790 2.370 16.100 0.300 87.012 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 4.368E-04
4 3 T-3 372909.001 8499174.485 14.645 0.790 229.890 16.100 0.300 0.612 3.137E-01 0.016 5255.069 TURB.TURB. 0.037 3.455E-03 5.015E-04 4.368E-04
3 2 T-2 372909.001 8499174.185 14.644 0.790 230.680 16.100 0.300 0.312 3.148E-01 0.016 5273.128 TURB.TURB. 0.037 3.475E-03 5.049E-04 4.368E-04
2 1 T-1 372909.001 8499173.885 14.644 0.790 231.470 16.100 0.300 0.012 3.158E-01 0.016 5291.186 TURB.TURB. 0.037 3.495E-03 5.084E-04 4.368E-04
1 L86 T-0 231.470 16.000 0.700 3.198E-01 0.036 5324.256 TURB.TURB. 0.037 8.399E-03 5.212E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 3.853E-01 5.043E-02 1.280E-01
294 373011.901 8499276.778 15.941 87.912
294 293 T-293 373011.901 8499276.478 15.940 0.790 0.790 16.100 0.300 87.612 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.082E-03
293 292 T-292 373011.901 8499276.178 15.939 0.790 1.580 16.100 0.300 87.312 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.082E-03
292 291 T-291 373011.901 8499275.878 15.938 0.790 2.370 16.100 0.300 87.012 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.082E-03
4 3 T-3 373011.901 8499189.479 15.626 0.790 229.890 16.100 0.300 0.612 3.137E-01 0.016 5255.069 TURB.TURB. 0.037 3.455E-03 5.015E-04 1.082E-03
3 2 T-2 373011.901 8499189.179 15.625 0.790 230.680 16.100 0.300 0.312 3.148E-01 0.016 5273.128 TURB.TURB. 0.037 3.475E-03 5.049E-04 1.082E-03
2 1 T-1 373011.901 8499188.879 15.624 0.790 231.470 16.100 0.300 0.012 3.158E-01 0.016 5291.186 TURB.TURB. 0.037 3.495E-03 5.084E-04 1.082E-03
1 L30 T-0 231.470 16.000 0.700 3.198E-01 0.036 5324.256 TURB.TURB. 0.037 8.399E-03 5.212E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 3.853E-01 5.043E-02 3.170E-013.170E-01 29.070






U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
88 372907.201 8499218.375 14.660




86 85 T-85 372909.301 8499173.929 14.646 87.912 0.064 0.135 44.40 0.303 46.710 8.690E-02 0.058 4014.725 TURB. TURB. 0.040 3.458E-04 1.049E-04 -0.002
85 84 T-84 372910.801 8499174.148 14.654 87.912 0.064 0.199 44.40 1.516 48.226 1.284E-01 0.197 5933.640 TURB. TURB. 0.036 6.751E-04 1.023E-03 -0.008
84 83 T-83 372911.101 8499174.191 14.656 87.911 0.064 0.263 44.40 0.303 48.529 1.700E-01 0.030 7852.533 TURB. TURB. 0.033 1.094E-03 3.317E-04 -0.002
83 82 T-82 372912.601 8499174.410 14.665 87.912 0.064 0.327 44.40 1.516 50.045 2.115E-01 0.119 9771.447 TURB. TURB. 0.031 1.598E-03 2.423E-03 -0.009
82 81 T-81 372912.901 8499174.454 14.667 87.912 0.064 0.392 44.40 0.303 50.348 2.530E-01 0.020 11690.362 TURB. TURB. 0.030 2.183E-03 6.618E-04 -0.002
81 80 T-80 372914.401 8499174.672 14.675 87.911 0.064 0.456 44.40 1.516 51.864 2.946E-01 0.086 13609.255 TURB. TURB. 0.029 2.845E-03 4.312E-03 -0.008
80 79 T-79 372914.701 8499174.716 14.677 87.912 0.064 0.520 44.40 0.303 52.167 3.361E-01 0.015 15528.170 TURB. TURB. 0.028 3.583E-03 1.086E-03 -0.002
79 78 T-78 372916.201 8499174.935 14.686 87.912 0.064 0.585 44.40 1.516 53.683 3.776E-01 0.067 17447.085 TURB. TURB. 0.027 4.394E-03 6.660E-03 -0.009
78 77 T-77 372916.501 8499174.978 14.687 87.911 0.064 0.649 44.40 0.303 53.986 4.192E-01 0.012 19365.978 TURB. TURB. 0.026 5.276E-03 1.599E-03 -0.001
77 76 T-76 372918.001 8499175.197 14.696 87.912 0.064 0.713 44.40 1.516 55.502 4.607E-01 0.055 21284.893 TURB. TURB. 0.026 6.229E-03 9.443E-03 -0.009
76 75 T-75 372918.301 8499175.241 14.698 87.911 0.064 0.778 44.40 0.303 55.805 5.022E-01 0.010 23203.786 TURB. TURB. 0.025 7.251E-03 2.199E-03 -0.002
75 74 T-74 372919.801 8499175.459 14.706 87.911 0.064 0.842 44.40 1.516 57.321 5.438E-01 0.046 25122.680 TURB. TURB. 0.025 8.341E-03 1.264E-02 -0.008
74 73 T-73 372920.101 8499175.503 14.708 87.912 0.064 0.906 44.40 0.303 57.624 5.853E-01 0.009 27041.596 TURB. TURB. 0.024 9.498E-03 2.880E-03 -0.002
73 72 T-72 372921.601 8499175.721 14.717 87.911 0.064 0.971 44.40 1.516 59.140 6.268E-01 0.040 28960.490 TURB. TURB. 0.024 1.072E-02 1.625E-02 -0.009
72 71 T-71 372921.901 8499175.765 14.718 87.912 0.064 1.035 44.40 0.303 59.443 6.684E-01 0.008 30879.407 TURB. TURB. 0.023 1.201E-02 3.641E-03 -0.001
71 70 T-70 372923.401 8499175.984 14.727 87.912 0.064 1.099 44.40 1.516 60.959 7.099E-01 0.036 32798.324 TURB. TURB. 0.023 1.336E-02 2.025E-02 -0.009
70 69 T-69 372923.701 8499176.027 14.729 87.911 0.064 1.163 44.40 0.303 61.262 7.514E-01 0.007 34717.220 TURB. TURB. 0.023 1.478E-02 4.478E-03 -0.002
69 68 T-68 372925.201 8499176.246 14.737 87.912 0.064 1.228 44.40 1.516 62.778 7.930E-01 0.032 36636.138 TURB. TURB. 0.023 1.625E-02 2.464E-02 -0.008
68 67 T-67 372925.501 8499176.290 14.739 87.912 0.064 1.292 44.40 0.303 63.082 8.345E-01 0.006 38555.056 TURB. TURB. 0.022 1.780E-02 5.396E-03 -0.002
67 66 T-66 372927.001 8499176.508 14.748 87.911 0.064 1.356 44.40 1.516 64.597 8.760E-01 0.029 40473.953 TURB. TURB. 0.022 1.940E-02 2.940E-02 -0.009
66 65 T-65 372927.301 8499176.552 14.749 87.912 0.064 1.421 44.40 0.303 64.901 9.176E-01 0.006 42392.873 TURB. TURB. 0.022 2.106E-02 6.386E-03 -0.001
65 64 T-64 372928.801 8499176.770 14.758 87.912 0.064 1.485 44.40 1.516 66.416 9.591E-01 0.026 44311.793 TURB. TURB. 0.022 2.279E-02 3.454E-02 -0.009
64 63 T-63 372929.101 8499176.814 14.760 87.912 0.064 1.549 44.40 0.303 66.720 1.001E+00 0.005 46230.713 TURB. TURB. 0.021 2.457E-02 7.450E-03 -0.002
63 62 T-62 372930.601 8499177.033 14.769 87.912 0.064 1.614 44.40 1.516 68.235 1.042E+00 0.024 48149.634 TURB. TURB. 0.021 2.642E-02 4.004E-02 -0.009
62 61 T-61 372930.901 8499177.076 14.770 87.911 0.064 1.678 44.40 0.303 68.539 1.084E+00 0.005 50068.533 TURB. TURB. 0.021 2.832E-02 8.583E-03 -0.001
61 60 T-60 372932.401 8499177.295 14.779 87.912 0.064 1.742 44.40 1.516 70.054 1.125E+00 0.022 51987.454 TURB. TURB. 0.021 3.028E-02 4.591E-02 -0.009
60 59 T-59 372932.701 8499177.339 14.781 87.912 0.064 1.806 44.40 0.303 70.358 1.167E+00 0.004 53906.376 TURB. TURB. 0.021 3.230E-02 9.795E-03 -0.002
59 58 T-58 372934.201 8499177.557 14.790 87.911 0.064 1.871 44.40 1.516 71.873 1.208E+00 0.021 55825.276 TURB. TURB. 0.021 3.438E-02 5.212E-02 -0.009
58 57 T-57 372934.501 8499177.601 14.792 87.912 0.064 1.935 44.40 0.303 72.177 1.250E+00 0.004 57744.199 TURB. TURB. 0.020 3.652E-02 1.107E-02 -0.002
57 56 T-56 372936.001 8499177.820 14.804 87.912 0.064 1.999 44.40 1.516 73.693 1.291E+00 0.020 59663.121 TURB. TURB. 0.020 3.872E-02 5.869E-02 -0.012
56 55 T-55 372936.301 8499177.863 14.809 87.911 0.064 2.064 44.40 0.303 73.996 1.333E+00 0.004 61582.022 TURB. TURB. 0.020 4.097E-02 1.242E-02 -0.005
55 54 T-54 372937.801 8499178.082 14.836 87.912 0.064 2.128 59.80 1.516 75.512 7.577E-01 0.033 47147.859 TURB. TURB. 0.021 1.040E-02 1.577E-02 -0.027
54 53 T-53 372938.101 8499178.126 14.842 87.911 0.064 2.192 59.80 0.303 75.815 7.806E-01 0.006 48572.594 TURB. TURB. 0.021 1.097E-02 3.326E-03 -0.006
53 52 T-52 372939.601 8499178.344 14.869 87.911 0.064 2.257 59.80 1.516 77.331 8.035E-01 0.031 49997.330 TURB. TURB. 0.021 1.154E-02 1.750E-02 -0.027
52 51 T-51 372939.901 8499178.388 14.874 87.912 0.064 2.321 59.80 0.303 77.634 8.264E-01 0.006 51422.080 TURB. TURB. 0.021 1.214E-02 3.681E-03 -0.005
51 50 T-50 372941.401 8499178.606 14.901 87.911 0.064 2.385 59.80 1.516 79.150 8.493E-01 0.030 52846.815 TURB. TURB. 0.021 1.274E-02 1.932E-02 -0.027
50 49 T-49 372941.701 8499178.650 14.907 87.912 0.064 2.450 59.80 0.303 79.454 8.722E-01 0.006 54271.566 TURB. TURB. 0.021 1.336E-02 4.052E-03 -0.006
49 48 T-48 372943.201 8499178.869 14.934 87.912 0.064 2.514 59.80 1.516 80.970 8.951E-01 0.028 55696.316 TURB. TURB. 0.020 1.399E-02 2.122E-02 -0.027
48 47 T-47 372943.501 8499178.912 14.939 87.911 0.064 2.578 59.80 0.303 81.273 9.179E-01 0.006 57121.049 TURB. TURB. 0.020 1.464E-02 4.437E-03 -0.005
47 46 T-46 372945.001 8499179.131 14.967 87.912 0.064 2.642 59.80 1.516 82.789 9.408E-01 0.027 58545.799 TURB. TURB. 0.020 1.530E-02 2.319E-02 -0.028
46 45 T-45 372945.301 8499179.175 14.972 87.912 0.064 2.707 59.80 0.303 83.092 9.637E-01 0.005 59970.548 TURB. TURB. 0.020 1.597E-02 4.842E-03 -0.005
45 44 T-44 372946.801 8499179.393 14.999 87.911 0.064 2.771 59.80 1.516 84.608 9.866E-01 0.026 61395.281 TURB. TURB. 0.020 1.665E-02 2.524E-02 -0.027
44 43 T-43 372947.101 8499179.437 15.003 87.912 0.064 2.835 59.80 0.303 84.912 1.010E+00 0.005 62820.030 TURB. TURB. 0.020 1.735E-02 5.260E-03 -0.004
43 42 T-42 372948.601 8499179.655 15.017 87.912 0.064 2.900 59.80 1.516 86.427 1.032E+00 0.024 64244.779 TURB. TURB. 0.020 1.805E-02 2.737E-02 -0.014
42 41 T-41 372948.901 8499179.699 15.020 87.912 0.064 2.964 59.80 0.303 86.731 1.055E+00 0.005 65669.528 TURB. TURB. 0.020 1.878E-02 5.693E-03 -0.003
41 40 T-40 372950.401 8499179.918 15.034 87.912 0.064 3.028 59.80 1.516 88.247 1.078E+00 0.023 67094.277 TURB. TURB. 0.020 1.951E-02 2.958E-02 -0.014
40 39 T-39 372950.701 8499179.961 15.037 87.911 0.064 3.093 59.80 0.303 88.550 1.101E+00 0.005 68519.010 TURB. TURB. 0.020 2.026E-02 6.140E-03 -0.003
39 38 T-38 372952.201 8499180.180 15.051 87.912 0.064 3.157 59.80 1.516 90.066 1.124E+00 0.022 69943.759 TURB. TURB. 0.020 2.102E-02 3.186E-02 -0.014
38 37 T-37 372952.501 8499180.224 15.054 87.912 0.064 3.221 59.80 0.303 90.369 1.147E+00 0.004 71368.508 TURB. TURB. 0.019 2.179E-02 6.607E-03 -0.003
37 36 T-36 372954.001 8499180.442 15.068 87.911 0.064 3.286 59.80 1.516 91.885 1.170E+00 0.022 72793.241 TURB. TURB. 0.019 2.257E-02 3.422E-02 -0.014
36 35 T-35 372954.301 8499180.486 15.071 87.912 0.064 3.350 59.80 0.303 92.188 1.193E+00 0.004 74217.990 TURB. TURB. 0.019 2.337E-02 7.086E-03 -0.003
35 34 T-34 372955.801 8499180.705 15.086 87.912 0.064 3.414 59.80 1.516 93.704 1.216E+00 0.021 75642.740 TURB. TURB. 0.019 2.418E-02 3.665E-02 -0.015
34 33 T-33 372956.101 8499180.748 15.089 87.911 0.064 3.478 59.80 0.303 94.007 1.238E+00 0.004 77067.473 TURB. TURB. 0.019 2.500E-02 7.577E-03 -0.003
33 32 T-32 372957.601 8499180.967 15.103 87.912 0.064 3.543 59.80 1.516 95.523 1.261E+00 0.020 78492.222 TURB. TURB. 0.019 2.583E-02 3.916E-02 -0.014
32 31 T-31 372957.901 8499181.011 15.106 87.911 0.064 3.607 59.80 0.303 95.826 1.284E+00 0.004 79916.956 TURB. TURB. 0.019 2.668E-02 8.090E-03 -0.003
31 30 T-30 372959.401 8499181.229 15.120 87.911 0.064 3.671 59.80 1.516 97.342 1.307E+00 0.019 81341.689 TURB. TURB. 0.019 2.754E-02 4.174E-02 -0.014
30 29 T-29 372959.701 8499181.273 15.123 87.912 0.064 3.736 59.80 0.303 97.645 1.330E+00 0.004 82766.439 TURB. TURB. 0.019 2.841E-02 8.614E-03 -0.003
29 28 T-28 372961.201 8499181.491 15.137 87.911 0.064 3.800 71.20 1.516 99.161 9.544E-01 0.026 70711.125 TURB. TURB. 0.019 1.269E-02 1.923E-02 -0.014
28 27 T-27 372961.501 8499181.535 15.140 87.912 0.064 3.864 71.20 0.303 99.464 9.706E-01 0.005 71907.755 TURB. TURB. 0.019 1.307E-02 3.964E-03 -0.003
27 26 T-26 372963.001 8499181.754 15.155 87.912 0.064 3.929 71.20 1.516 100.980 9.867E-01 0.026 73104.385 TURB. TURB. 0.019 1.346E-02 2.041E-02 -0.015
26 25 T-25 372963.301 8499181.797 15.158 87.911 0.064 3.993 71.20 0.303 101.283 1.003E+00 0.005 74301.001 TURB. TURB. 0.019 1.386E-02 4.201E-03 -0.003
25 24 T-24 372964.801 8499182.016 15.172 87.912 0.064 4.057 71.20 1.516 102.799 1.019E+00 0.025 75497.631 TURB. TURB. 0.019 1.426E-02 2.162E-02 -0.014
24 23 T-23 372965.101 8499182.060 15.175 87.912 0.064 4.122 71.20 0.303 103.103 1.035E+00 0.005 76694.261 TURB. TURB. 0.019 1.467E-02 4.448E-03 -0.003
23 22 T-22 372966.601 8499182.278 15.189 87.911 0.064 4.186 71.20 1.516 104.618 1.051E+00 0.024 77890.877 TURB. TURB. 0.019 1.508E-02 2.286E-02 -0.014
22 21 T-21 372966.901 8499182.322 15.192 87.912 0.064 4.250 71.20 0.303 104.922 1.067E+00 0.005 79087.507 TURB. TURB. 0.019 1.550E-02 4.700E-03 -0.003
21 20 T-20 372968.401 8499182.540 15.207 87.912 0.064 4.314 71.20 1.516 106.437 1.084E+00 0.023 80284.138 TURB. TURB. 0.019 1.592E-02 2.413E-02 -0.015
20 19 T-19 372968.701 8499182.584 15.210 87.912 0.064 4.379 71.20 0.303 106.741 1.100E+00 0.005 81480.768 TURB. TURB. 0.019 1.635E-02 4.958E-03 -0.003
19 18 T-18 372970.201 8499182.803 15.224 87.912 0.064 4.443 71.20 1.516 108.257 1.116E+00 0.023 82677.398 TURB. TURB. 0.019 1.678E-02 2.544E-02 -0.014
18 17 T-17 372970.501 8499182.846 15.227 87.911 0.064 4.507 71.20 0.303 108.560 1.132E+00 0.004 83874.015 TURB. TURB. 0.019 1.722E-02 5.219E-03 -0.003
17 16 T-16 372972.001 8499183.065 15.241 87.912 0.064 4.572 71.20 1.516 110.076 1.148E+00 0.022 85070.645 TURB. TURB. 0.019 1.766E-02 2.678E-02 -0.014
16 15 T-15 372972.301 8499183.109 15.244 87.912 0.064 4.636 71.20 0.303 110.379 1.164E+00 0.004 86267.275 TURB. TURB. 0.019 1.811E-02 5.492E-03 -0.003
15 14 T-14 372973.801 8499183.327 15.258 87.911 0.064 4.700 71.20 1.516 111.895 1.181E+00 0.021 87463.892 TURB. TURB. 0.019 1.856E-02 2.814E-02 -0.014
14 13 T-13 372974.101 8499183.371 15.261 87.912 0.064 4.765 71.20 0.303 112.198 1.197E+00 0.004 88660.523 TURB. TURB. 0.019 1.902E-02 5.768E-03 -0.003
13 12 T-12 372975.601 8499183.590 15.276 87.912 0.064 4.829 71.20 1.516 113.714 1.213E+00 0.021 89857.153 TURB. TURB. 0.019 1.948E-02 2.954E-02 -0.015
12 11 T-11 372975.901 8499183.633 15.278 87.911 0.064 4.893 71.20 0.303 114.017 1.229E+00 0.004 91053.770 TURB. TURB. 0.018 1.995E-02 6.047E-03 -0.002
11 10 T-10 372977.401 8499183.852 15.293 87.912 0.064 4.957 71.20 1.516 115.533 1.245E+00 0.020 92250.401 TURB. TURB. 0.018 2.042E-02 3.096E-02 -0.015
10 9 T-9 372977.701 8499183.895 15.296 87.911 0.064 5.022 71.20 0.303 115.836 1.261E+00 0.004 93447.018 TURB. TURB. 0.018 2.090E-02 6.335E-03 -0.003
9 8 T-8 372979.201 8499184.114 15.310 87.912 0.064 5.086 71.20 1.516 117.352 1.277E+00 0.020 94643.649 TURB. TURB. 0.018 2.139E-02 3.242E-02 -0.014
8 7 T-7 372979.501 8499184.158 15.313 87.912 0.064 5.150 71.20 0.303 117.655 1.294E+00 0.004 95840.280 TURB. TURB. 0.018 2.187E-02 6.633E-03 -0.003
7 6 T-6 372981.001 8499184.376 15.327 87.911 0.064 5.215 71.20 1.516 119.171 1.310E+00 0.019 97036.897 TURB. TURB. 0.018 2.237E-02 3.390E-02 -0.014
6 5 T-5 372981.301 8499184.420 15.330 87.912 0.064 5.279 71.20 0.303 119.474 1.326E+00 0.004 98233.528 TURB. TURB. 0.018 2.286E-02 6.933E-03 -0.003
5 4 T-4 372982.801 8499184.639 15.344 87.912 0.064 5.343 71.20 1.516 120.990 1.342E+00 0.019 99430.159 TURB. TURB. 0.018 2.337E-02 3.542E-02 -0.014
4 3 T-3 372983.101 8499184.682 15.347 87.911 0.064 5.408 85.60 0.303 121.293 9.397E-01 0.005 83698.908 TURB. TURB. 0.019 9.863E-03 2.989E-03 -0.003
3 2 T-2 372984.601 8499184.901 15.362 87.912 0.064 5.472 85.60 1.516 122.809 9.508E-01 0.027 84694.236 TURB. TURB. 0.019 1.007E-02 1.527E-02 -0.015
2 1 T-1 372984.901 8499184.945 15.364 87.912 0.064 5.536 85.60 0.303 123.112 9.620E-01 0.005 85689.565 TURB. TURB. 0.019 1.029E-02 3.119E-03 -0.002
1 V-39 T-0 372985.651 8499185.054 15.372 87.911 0.064 5.601 85.60 0.758 123.870 9.732E-01 0.013 86684.883 TURB. TURB. 0.019 1.050E-02 7.960E-03 -0.008
∆P/γ = ∆P/γ = ∑ 1.325 ### -0.712 ###





















































Sub. Unidad de Riego # 40 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
294 373013.401 8499188.386 15.637 88.106
294 293 T-293 373013.401 8499188.086 15.636 0.790 0.790 16.100 0.300 87.806 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 7.116E-04
293 292 T-292 373013.401 8499187.786 15.635 0.790 1.580 16.100 0.300 87.506 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 7.116E-04
292 291 T-291 373013.401 8499187.486 15.634 0.790 2.370 16.100 0.300 87.206 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 7.116E-04
4 3 T-3 373013.401 8499101.086 15.429 0.790 229.890 16.100 0.300 0.806 3.137E-01 0.016 5255.069 TURB.TURB. 0.037 3.455E-03 5.015E-04 7.116E-04
3 2 T-2 373013.401 8499100.786 15.429 0.790 230.680 16.100 0.300 0.506 3.148E-01 0.016 5273.128 TURB.TURB. 0.037 3.475E-03 5.049E-04 7.116E-04
2 1 T-1 373013.401 8499100.486 15.428 0.790 231.470 16.100 0.300 0.206 3.158E-01 0.016 5291.186 TURB.TURB. 0.037 3.495E-03 5.084E-04 7.116E-04
1 L88 T-0 231.470 16.000 0.700 3.198E-01 0.036 5324.256 TURB.TURB. 0.037 8.399E-03 5.212E-04 0.600





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
30 373118.101 8499122.394 16.975
30 29 T-29 373117.801 8499122.252 16.967 9.596 0.007 0.007 44.40 0.332 0.332 4.534E-03 1.221 209.460 LAMI. LAMI. 0.306 7.209E-06 2.393E-06 0.008
29 28 T-28 373116.301 8499121.539 16.928 12.620 0.009 0.016 44.40 1.661 1.993 1.050E-02 2.638 484.929 LAMI. LAMI. 0.132 1.669E-05 2.773E-05 0.039
28 27 T-27 373116.001 8499121.396 16.920 27.743 0.020 0.037 44.40 0.332 2.326 2.360E-02 0.235 1090.487 LAMI. LAMI. 0.059 3.753E-05 1.248E-05 0.008
27 26 T-26 373114.501 8499120.683 16.880 30.767 0.023 0.059 44.40 1.661 3.987 3.814E-02 0.726 1762.049 LAMI. LAMI. 0.036 6.065E-05 1.008E-04 0.040
26 25 T-25 373114.201 8499120.540 16.872 45.888 0.034 0.093 44.40 0.332 4.319 5.982E-02 0.093 2763.678 CRIT. TURB. 0.045 1.835E-04 6.099E-05 0.008
25 24 T-24 373112.701 8499119.827 16.833 48.913 0.036 0.128 44.40 1.661 5.981 8.293E-02 0.334 3831.335 CRIT. TURB. 0.040 3.193E-04 5.305E-04 0.039
24 23 T-23 373112.401 8499119.685 16.825 64.034 0.047 0.175 44.40 0.332 6.313 1.132E-01 0.049 5229.047 TURB. TURB. 0.037 5.434E-04 1.804E-04 0.008
23 22 T-22 373110.901 8499118.972 16.777 67.058 0.049 0.224 44.40 1.662 7.974 1.449E-01 0.191 6692.768 TURB. TURB. 0.034 8.305E-04 1.380E-03 0.048
22 21 T-21 373110.601 8499118.829 16.764 82.180 0.060 0.284 44.40 0.333 8.307 1.837E-01 0.030 8486.569 TURB. TURB. 0.032 1.252E-03 4.163E-04 0.013
21 20 T-20 373109.101 8499118.116 16.702 83.926 0.061 0.346 44.40 1.662 9.969 2.233E-01 0.124 10318.481 TURB. TURB. 0.031 1.757E-03 2.920E-03 0.062
20 19 T-19 373108.801 8499117.973 16.690 84.420 0.062 0.408 44.40 0.333 10.301 2.632E-01 0.021 12161.173 TURB. TURB. 0.029 2.338E-03 7.775E-04 0.012
19 18 T-18 373107.301 8499117.260 16.627 84.519 0.062 0.469 44.40 1.662 11.963 3.031E-01 0.091 14006.026 TURB. TURB. 0.028 2.991E-03 4.972E-03 0.063
18 17 T-17 373107.001 8499117.118 16.614 85.014 0.062 0.532 44.40 0.332 12.296 3.433E-01 0.016 15861.683 TURB. TURB. 0.027 3.718E-03 1.235E-03 0.013
17 16 T-16 373105.501 8499116.404 16.574 85.112 0.062 0.594 44.40 1.662 13.957 3.835E-01 0.072 17719.479 TURB. TURB. 0.027 4.515E-03 7.502E-03 0.040
16 15 T-15 373105.201 8499116.262 16.568 85.607 0.063 0.656 44.40 0.332 14.289 4.240E-01 0.013 19588.079 TURB. TURB. 0.026 5.383E-03 1.787E-03 0.006
15 14 T-14 373103.701 8499115.549 16.539 85.706 0.063 0.719 44.40 1.661 15.950 4.645E-01 0.060 21458.841 TURB. TURB. 0.026 6.319E-03 1.050E-02 0.029
14 13 T-13 373103.401 8499115.406 16.534 86.200 0.063 0.782 44.40 0.332 16.283 5.052E-01 0.011 23340.384 TURB. TURB. 0.025 7.327E-03 2.435E-03 0.005
13 12 T-12 373101.901 8499114.693 16.505 86.299 0.063 0.845 44.40 1.661 17.944 5.460E-01 0.051 25224.089 TURB. TURB. 0.025 8.401E-03 1.395E-02 0.029
12 11 T-11 373101.601 8499114.550 16.499 86.794 0.063 0.909 44.40 0.332 18.276 5.870E-01 0.009 27118.599 TURB. TURB. 0.024 9.546E-03 3.173E-03 0.006
11 10 T-10 373100.101 8499113.837 16.470 86.893 0.064 0.972 44.40 1.661 19.937 6.280E-01 0.044 29015.269 TURB. TURB. 0.024 1.076E-02 1.787E-02 0.029
10 9 T-9 373099.801 8499113.695 16.464 87.388 0.064 1.036 44.40 0.332 20.269 6.693E-01 0.008 30922.745 TURB. TURB. 0.023 1.204E-02 3.996E-03 0.006
9 8 T-8 373098.301 8499112.982 16.436 87.486 0.064 1.100 44.40 1.661 21.930 7.106E-01 0.039 32832.359 TURB. TURB. 0.023 1.338E-02 2.223E-02 0.028
8 7 T-7 373098.001 8499112.839 16.430 87.980 0.064 1.165 44.40 0.332 22.263 7.522E-01 0.007 34752.756 TURB. TURB. 0.023 1.480E-02 4.920E-03 0.006
7 6 T-6 373096.501 8499112.126 16.401 88.080 0.064 1.229 44.40 1.661 23.924 7.938E-01 0.035 36675.336 TURB. TURB. 0.023 1.629E-02 2.705E-02 0.029
6 5 T-5 373096.201 8499111.983 16.385 88.574 0.065 1.294 44.40 0.333 24.257 8.357E-01 0.007 38608.699 TURB. TURB. 0.022 1.784E-02 5.935E-03 0.016
5 4 T-4 373094.701 8499111.270 16.295 88.673 0.065 1.359 44.40 1.663 25.920 8.775E-01 0.032 40544.223 TURB. TURB. 0.022 1.946E-02 3.236E-02 0.090
4 3 T-3 373094.401 8499111.128 16.277 89.168 0.065 1.424 44.40 0.332 26.252 9.197E-01 0.006 42490.554 TURB. TURB. 0.022 2.115E-02 7.029E-03 0.018
3 2 T-2 373092.901 8499110.415 16.184 89.266 0.065 1.489 44.40 1.663 27.916 9.618E-01 0.029 44439.024 TURB. TURB. 0.022 2.290E-02 3.810E-02 0.093
2 1 T-1 373092.601 8499110.272 16.165 89.761 0.066 1.555 44.40 0.333 28.249 1.004E+00 0.006 46398.302 TURB. TURB. 0.021 2.473E-02 8.232E-03 0.019
1 V-40 T-0 373091.851 8499109.915 16.119 89.860 0.066 1.621 44.40 0.832 29.081 1.047E+00 0.013 48359.742 TURB. TURB. 0.021 2.662E-02 2.215E-02 0.046










































V-39 Pmáx 10.70 Pmín 9.42
1.906E-02 10.13 1.630E-01 9.97 10.13
5.460E-01 10.15 5.586E-01 9.60 10.15
P-V 39 10.7
5.305E-01 10.17 7.476E-01 9.42 10.17
∆H 11.94% C.U 93.59%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.564E-01
V-40 Pmáx 10.40 Pmín 9.16
6.046E-01 9.80 6.396E-01 9.16 9.80
P-V 40 10.4
8.308E-01 9.57 2.094E-01 9.36 9.57
2.120E-01 9.36 4.224E-02 9.31 9.36
∆H 11.96% C.U 92.29%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.458E-01
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
280 373110.601 8499202.529 16.597 83.926
280 279 T-279 373110.601 8499202.229 16.598 0.790 0.790 16.100 0.300 83.626 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -5.970E-04
279 278 T-278 373110.601 8499201.929 16.599 0.790 1.580 16.100 0.300 83.326 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -5.970E-04
278 277 T-277 373110.601 8499201.629 16.599 0.790 2.370 16.100 0.300 83.026 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -5.970E-04
4 3 T-3 373110.601 8499119.429 16.763 0.790 218.830 16.100 0.300 0.826 2.986E-01 0.017 5002.248 TURB.TURB. 0.037 3.174E-03 4.544E-04 -5.970E-04
3 2 T-2 373110.601 8499119.129 16.763 0.790 219.620 16.100 0.300 0.526 2.997E-01 0.017 5020.307 TURB.TURB. 0.037 3.194E-03 4.577E-04 -5.970E-04
2 1 T-1 373110.601 8499118.829 16.764 0.790 220.410 16.100 0.300 0.226 3.007E-01 0.017 5038.365 TURB.TURB. 0.037 3.214E-03 4.610E-04 -5.970E-04
1 L21 T-0 220.410 16.000 0.700 3.045E-01 0.038 5069.855 TURB.TURB. 0.037 7.722E-03 4.726E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 3.376E-01 4.357E-02 -1.665E-01
32 373118.101 8499131.694 17.014 9.596
32 31 T-31 373118.101 8499131.394 17.013 0.790 0.790 16.100 0.300 9.296 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.251E-03
31 30 T-30 373118.101 8499131.094 17.011 0.790 1.580 16.100 0.300 8.996 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.251E-03
30 29 T-29 373118.101 8499130.794 17.010 0.790 2.370 16.100 0.300 8.696 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.251E-03
4 3 T-3 373118.101 8499122.994 16.978 0.790 22.910 16.100 0.300 0.896 3.126E-02 0.160 523.701 LAM. LAM. 0.122 1.134E-04 4.980E-06 1.251E-03
3 2 T-2 373118.101 8499122.694 16.976 0.790 23.700 16.100 0.300 0.596 3.234E-02 0.155 541.760 LAM. LAM. 0.118 1.173E-04 5.330E-06 1.251E-03
2 1 T-1 373118.101 8499122.394 16.975 0.790 24.490 16.100 0.300 0.296 3.342E-02 0.150 559.818 LAM. LAM. 0.114 1.212E-04 5.691E-06 1.251E-03
1 L30 T-0 24.490 16.000 0.700 3.383E-02 0.345 563.317 LAM. LAM. 0.114 2.900E-04 5.835E-06 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 2.230E-03 6.752E-05 3.877E-02
28.845






U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
88 373013.401 8499100.486 15.428
88 87 T-87 373013.701 8499100.555 15.432 88.106 0.064 0.064 44.40 0.308 0.308 4.162E-02 0.123 1923.153 LAMI. LAMI. 0.033 6.619E-05 2.038E-05 -0.004
87 86 T-86 373015.201 8499100.898 15.450 88.081 0.064 0.129 44.40 1.539 1.847 8.324E-02 0.308 3845.760 CRIT. TURB. 0.040 3.214E-04 4.946E-04 -0.018
86 85 T-85 373015.501 8499100.972 15.455 87.956 0.064 0.193 44.40 0.309 2.156 1.248E-01 0.041 5765.638 TURB. TURB. 0.036 6.426E-04 1.986E-04 -0.005
85 84 T-84 373017.001 8499101.310 15.480 87.926 0.064 0.258 44.40 1.538 3.694 1.663E-01 0.154 7684.862 TURB. TURB. 0.033 1.054E-03 1.621E-03 -0.025
84 83 T-83 373017.301 8499101.379 15.485 87.806 0.064 0.322 44.40 0.308 4.001 2.078E-01 0.025 9601.466 TURB. TURB. 0.031 1.550E-03 4.773E-04 -0.005
83 82 T-82 373018.801 8499101.722 15.511 87.781 0.064 0.386 44.40 1.539 5.540 2.493E-01 0.103 11517.524 TURB. TURB. 0.030 2.127E-03 3.273E-03 -0.026
82 81 T-81 373019.101 8499101.791 15.516 87.657 0.064 0.450 44.40 0.308 5.848 2.907E-01 0.018 13430.874 TURB. TURB. 0.029 2.780E-03 8.559E-04 -0.005
81 80 T-80 373020.601 8499102.134 15.541 87.631 0.064 0.514 44.40 1.539 7.387 3.321E-01 0.077 15343.658 TURB. TURB. 0.028 3.508E-03 5.399E-03 -0.025
80 79 T-79 373020.901 8499102.203 15.546 87.507 0.064 0.578 44.40 0.308 7.695 3.734E-01 0.014 17253.734 TURB. TURB. 0.027 4.309E-03 1.327E-03 -0.005
79 78 T-78 373022.401 8499102.546 15.571 87.482 0.064 0.642 44.40 1.539 9.234 4.148E-01 0.062 19163.264 TURB. TURB. 0.026 5.180E-03 7.971E-03 -0.025
78 77 T-77 373022.701 8499102.615 15.576 87.357 0.064 0.706 44.40 0.308 9.542 4.560E-01 0.011 21070.065 TURB. TURB. 0.026 6.119E-03 1.884E-03 -0.005
77 76 T-76 373024.201 8499102.958 15.600 87.332 0.064 0.770 44.40 1.539 11.081 4.973E-01 0.052 22976.321 TURB. TURB. 0.025 7.127E-03 1.097E-02 -0.024
76 75 T-75 373024.501 8499103.026 15.602 87.208 0.064 0.834 44.40 0.308 11.388 5.385E-01 0.010 24879.870 TURB. TURB. 0.025 8.200E-03 2.522E-03 -0.002
75 74 T-74 373026.001 8499103.370 15.608 87.183 0.064 0.898 44.40 1.539 12.927 5.797E-01 0.044 26782.873 TURB. TURB. 0.024 9.338E-03 1.437E-02 -0.006
74 73 T-73 373026.301 8499103.438 15.609 87.058 0.064 0.961 44.40 0.308 13.235 6.208E-01 0.008 28683.148 TURB. TURB. 0.024 1.054E-02 3.242E-03 -0.001
73 72 T-72 373027.801 8499103.782 15.615 87.034 0.064 1.025 44.40 1.539 14.774 6.619E-01 0.039 30582.899 TURB. TURB. 0.023 1.180E-02 1.817E-02 -0.006
72 71 T-71 373028.101 8499103.850 15.620 86.908 0.064 1.088 44.40 0.308 15.081 7.030E-01 0.007 32479.900 TURB. TURB. 0.023 1.313E-02 4.040E-03 -0.005
71 70 T-70 373029.601 8499104.194 15.642 86.884 0.064 1.152 44.40 1.539 16.621 7.440E-01 0.034 34376.377 TURB. TURB. 0.023 1.452E-02 2.235E-02 -0.022
70 69 T-69 373029.901 8499104.262 15.647 86.758 0.063 1.215 44.40 0.308 16.928 7.850E-01 0.007 36270.104 TURB. TURB. 0.023 1.597E-02 4.912E-03 -0.005
69 68 T-68 373031.401 8499104.606 15.669 86.734 0.063 1.279 44.40 1.539 18.467 8.260E-01 0.031 38163.307 TURB. TURB. 0.022 1.748E-02 2.690E-02 -0.022
68 67 T-67 373031.701 8499104.674 15.674 86.609 0.063 1.342 44.40 0.308 18.775 8.669E-01 0.006 40053.780 TURB. TURB. 0.022 1.904E-02 5.858E-03 -0.005
67 66 T-66 373033.201 8499105.017 15.696 86.584 0.063 1.406 44.40 1.539 20.314 9.078E-01 0.028 41943.709 TURB. TURB. 0.022 2.067E-02 3.180E-02 -0.022
66 65 T-65 373033.501 8499105.086 15.701 86.460 0.063 1.469 44.40 0.308 20.622 9.487E-01 0.005 43830.930 TURB. TURB. 0.022 2.235E-02 6.880E-03 -0.005
65 64 T-64 373035.001 8499105.393 15.723 86.435 0.063 1.532 44.40 1.531 22.153 9.895E-01 0.026 45717.606 TURB. TURB. 0.021 2.409E-02 3.688E-02 -0.022
64 63 T-63 373035.301 8499105.433 15.727 86.346 0.063 1.595 44.40 0.303 22.456 1.030E+00 0.005 47602.338 TURB. TURB. 0.021 2.588E-02 7.834E-03 -0.004
63 62 T-62 373036.801 8499105.632 15.746 86.350 0.063 1.658 44.40 1.513 23.969 1.071E+00 0.024 49487.158 TURB. TURB. 0.021 2.774E-02 4.197E-02 -0.019
62 61 T-61 373037.101 8499105.672 15.750 86.369 0.063 1.722 44.40 0.303 24.272 1.112E+00 0.005 51372.393 TURB. TURB. 0.021 2.965E-02 8.974E-03 -0.004
61 60 T-60 373038.601 8499105.871 15.773 86.373 0.063 1.785 44.40 1.513 25.785 1.153E+00 0.022 53257.714 TURB. TURB. 0.021 3.161E-02 4.784E-02 -0.023
60 59 T-59 373038.901 8499105.910 15.779 86.393 0.063 1.848 44.40 0.303 26.088 1.194E+00 0.004 55143.473 TURB. TURB. 0.021 3.364E-02 1.018E-02 -0.006
59 58 T-58 373040.401 8499106.110 15.802 86.397 0.063 1.911 44.40 1.513 27.601 1.234E+00 0.020 57029.318 TURB. TURB. 0.020 3.572E-02 5.406E-02 -0.023
58 57 T-57 373040.701 8499106.149 15.805 86.416 0.063 1.974 44.40 0.303 27.903 1.275E+00 0.004 58915.578 TURB. TURB. 0.020 3.785E-02 1.145E-02 -0.003
57 56 T-56 373042.201 8499106.349 15.818 86.421 0.063 2.038 44.40 1.513 29.417 1.316E+00 0.019 60801.947 TURB. TURB. 0.020 4.005E-02 6.060E-02 -0.013
56 55 T-55 373042.501 8499106.388 15.820 86.439 0.063 2.101 59.80 0.303 29.719 7.480E-01 0.007 46544.794 TURB. TURB. 0.021 1.016E-02 3.075E-03 -0.002
55 54 T-54 373044.001 8499106.588 15.834 86.444 0.063 2.164 59.80 1.513 31.233 7.705E-01 0.033 47945.748 TURB. TURB. 0.021 1.072E-02 1.622E-02 -0.014
54 53 T-53 373044.301 8499106.627 15.836 86.463 0.063 2.227 59.80 0.303 31.535 7.930E-01 0.006 49347.011 TURB. TURB. 0.021 1.128E-02 3.412E-03 -0.002
53 52 T-52 373045.801 8499106.827 15.849 86.467 0.063 2.291 59.80 1.513 33.049 8.155E-01 0.031 50748.338 TURB. TURB. 0.021 1.186E-02 1.794E-02 -0.013
52 51 T-51 373046.101 8499106.866 15.852 86.486 0.063 2.354 59.80 0.303 33.351 8.381E-01 0.006 52149.973 TURB. TURB. 0.021 1.244E-02 3.765E-03 -0.003
51 50 T-50 373047.601 8499107.066 15.865 86.490 0.063 2.417 59.80 1.513 34.864 8.606E-01 0.029 53551.673 TURB. TURB. 0.021 1.305E-02 1.974E-02 -0.013
50 49 T-49 373047.901 8499107.105 15.867 86.509 0.063 2.480 59.80 0.303 35.167 8.831E-01 0.006 54953.681 TURB. TURB. 0.021 1.366E-02 4.133E-03 -0.002
49 48 T-48 373049.401 8499107.305 15.879 86.514 0.063 2.544 59.80 1.513 36.680 9.057E-01 0.028 56355.770 TURB. TURB. 0.020 1.429E-02 2.162E-02 -0.012
48 47 T-47 373049.701 8499107.344 15.881 86.532 0.063 2.607 59.80 0.303 36.983 9.282E-01 0.005 57758.151 TURB. TURB. 0.020 1.493E-02 4.517E-03 -0.002
47 46 T-46 373051.201 8499107.544 15.892 86.537 0.063 2.670 59.80 1.513 38.496 9.507E-01 0.027 59160.613 TURB. TURB. 0.020 1.558E-02 2.358E-02 -0.011
46 45 T-45 373051.501 8499107.583 15.894 86.556 0.063 2.734 59.80 0.303 38.799 9.733E-01 0.005 60563.382 TURB. TURB. 0.020 1.625E-02 4.916E-03 -0.002
45 44 T-44 373053.001 8499107.782 15.905 86.560 0.063 2.797 59.80 1.513 40.312 9.958E-01 0.025 61966.217 TURB. TURB. 0.020 1.693E-02 2.561E-02 -0.011
44 43 T-43 373053.301 8499107.822 15.907 86.580 0.063 2.860 59.80 0.303 40.614 1.018E+00 0.005 63369.376 TURB. TURB. 0.020 1.762E-02 5.332E-03 -0.002
43 42 T-42 373054.801 8499108.021 15.922 86.584 0.063 2.924 59.80 1.513 42.128 1.041E+00 0.024 64772.600 TURB. TURB. 0.020 1.832E-02 2.772E-02 -0.015
42 41 T-41 373055.101 8499108.061 15.926 86.603 0.063 2.987 59.80 0.303 42.430 1.063E+00 0.005 66176.131 TURB. TURB. 0.020 1.904E-02 5.762E-03 -0.004
41 40 T-40 373056.601 8499108.260 15.941 86.607 0.063 3.050 59.80 1.513 43.944 1.086E+00 0.023 67579.728 TURB. TURB. 0.020 1.976E-02 2.991E-02 -0.015
40 39 T-39 373056.901 8499108.300 15.943 86.626 0.063 3.114 59.80 0.303 44.246 1.109E+00 0.005 68983.632 TURB. TURB. 0.020 2.050E-02 6.206E-03 -0.002
39 38 T-38 373058.401 8499108.499 15.962 86.630 0.063 3.177 59.80 1.513 45.760 1.131E+00 0.022 70387.601 TURB. TURB. 0.019 2.126E-02 3.217E-02 -0.019
38 37 T-37 373058.701 8499108.539 15.966 86.650 0.063 3.240 59.80 0.303 46.062 1.154E+00 0.004 71791.894 TURB. TURB. 0.019 2.202E-02 6.665E-03 -0.004
37 36 T-36 373060.201 8499108.738 15.981 86.653 0.063 3.304 59.80 1.513 47.575 1.176E+00 0.021 73196.236 TURB. TURB. 0.019 2.280E-02 3.450E-02 -0.015
36 35 T-35 373060.501 8499108.778 15.987 86.673 0.063 3.367 59.80 0.303 47.878 1.199E+00 0.004 74600.902 TURB. TURB. 0.019 2.359E-02 7.140E-03 -0.006
35 34 T-34 373062.001 8499108.946 16.001 86.677 0.063 3.431 59.80 1.509 49.388 1.221E+00 0.021 76005.633 TURB. TURB. 0.019 2.439E-02 3.681E-02 -0.014
34 33 T-33 373062.301 8499108.954 16.002 86.727 0.063 3.494 59.80 0.300 49.688 1.244E+00 0.004 77411.174 TURB. TURB. 0.019 2.520E-02 7.563E-03 -0.001
33 32 T-32 373063.801 8499108.991 16.002 86.763 0.063 3.557 59.80 1.500 51.188 1.267E+00 0.020 78817.299 TURB. TURB. 0.019 2.603E-02 3.905E-02 0.000
32 31 T-31 373064.101 8499108.999 16.002 86.944 0.064 3.621 59.80 0.300 51.488 1.289E+00 0.004 80226.357 TURB. TURB. 0.019 2.687E-02 8.063E-03 0.000
31 30 T-30 373065.601 8499109.037 16.002 86.980 0.064 3.685 59.80 1.500 52.989 1.312E+00 0.019 81635.998 TURB. TURB. 0.019 2.772E-02 4.159E-02 0.000
30 29 T-29 373065.901 8499109.044 16.002 87.161 0.064 3.748 59.80 0.300 53.289 1.335E+00 0.004 83048.574 TURB. TURB. 0.019 2.858E-02 8.577E-03 0.000
29 28 T-28 373067.401 8499109.082 16.001 87.197 0.064 3.812 71.20 1.500 54.789 9.575E-01 0.026 70938.365 TURB. TURB. 0.019 1.276E-02 1.914E-02 0.001
28 27 T-27 373067.701 8499109.090 16.002 87.378 0.064 3.876 71.20 0.300 55.089 9.735E-01 0.005 72127.724 TURB. TURB. 0.019 1.314E-02 3.944E-03 -0.001
27 26 T-26 373069.201 8499109.128 16.002 87.414 0.064 3.940 71.20 1.500 56.590 9.896E-01 0.025 73317.573 TURB. TURB. 0.019 1.353E-02 2.031E-02 0.000
26 25 T-25 373069.501 8499109.135 16.001 87.594 0.064 4.004 71.20 0.300 56.890 1.006E+00 0.005 74509.872 TURB. TURB. 0.019 1.393E-02 4.180E-03 0.001
25 24 T-24 373071.001 8499109.173 16.001 87.631 0.064 4.068 71.20 1.500 58.390 1.022E+00 0.024 75702.676 TURB. TURB. 0.019 1.433E-02 2.150E-02 0.000
24 23 T-23 373071.301 8499109.181 16.001 87.812 0.064 4.132 71.20 0.300 58.691 1.038E+00 0.005 76897.943 TURB. TURB. 0.019 1.474E-02 4.423E-03 0.000
23 22 T-22 373072.801 8499109.219 15.999 87.847 0.064 4.197 71.20 1.500 60.191 1.054E+00 0.024 78093.686 TURB. TURB. 0.019 1.515E-02 2.274E-02 0.002
22 21 T-21 373073.101 8499109.226 15.998 88.028 0.064 4.261 71.20 0.300 60.491 1.070E+00 0.005 79291.894 TURB. TURB. 0.019 1.557E-02 4.673E-03 0.001
21 20 T-20 373074.601 8499109.264 15.991 88.065 0.064 4.326 71.20 1.500 61.992 1.086E+00 0.023 80490.606 TURB. TURB. 0.019 1.600E-02 2.400E-02 0.007
20 19 T-19 373074.901 8499109.272 15.989 88.245 0.065 4.390 71.20 0.300 62.292 1.103E+00 0.005 81691.768 TURB. TURB. 0.019 1.643E-02 4.929E-03 0.002
19 18 T-18 373076.401 8499109.310 15.982 88.281 0.065 4.455 71.20 1.500 63.792 1.119E+00 0.022 82893.421 TURB. TURB. 0.019 1.686E-02 2.530E-02 0.007
18 17 T-17 373076.701 8499109.317 15.980 88.461 0.065 4.519 71.20 0.300 64.092 1.135E+00 0.004 84097.525 TURB. TURB. 0.019 1.730E-02 5.192E-03 0.002
17 16 T-16 373078.201 8499109.355 15.973 88.498 0.065 4.584 71.20 1.500 65.593 1.151E+00 0.022 85302.132 TURB. TURB. 0.019 1.775E-02 2.663E-02 0.007
16 15 T-15 373078.501 8499109.363 15.972 88.679 0.065 4.649 71.20 0.300 65.893 1.168E+00 0.004 86509.204 TURB. TURB. 0.019 1.820E-02 5.462E-03 0.001
15 14 T-14 373080.001 8499109.400 15.972 88.714 0.065 4.714 71.20 1.500 67.393 1.184E+00 0.021 87716.753 TURB. TURB. 0.019 1.866E-02 2.800E-02 0.000
14 13 T-13 373080.301 8499109.408 15.976 88.897 0.065 4.779 71.20 0.300 67.694 1.200E+00 0.004 88926.780 TURB. TURB. 0.019 1.912E-02 5.740E-03 -0.004
13 12 T-12 373081.801 8499109.446 15.993 88.933 0.065 4.844 71.20 1.501 69.194 1.217E+00 0.021 90137.296 TURB. TURB. 0.018 1.959E-02 2.940E-02 -0.017
12 11 T-11 373082.101 8499109.453 15.996 89.113 0.065 4.909 71.20 0.300 69.494 1.233E+00 0.004 91350.263 TURB. TURB. 0.018 2.007E-02 6.023E-03 -0.003
11 10 T-10 373083.601 8499109.491 15.993 89.150 0.065 4.974 71.20 1.500 70.995 1.249E+00 0.020 92563.733 TURB. TURB. 0.018 2.055E-02 3.083E-02 0.003
10 9 T-9 373083.901 8499109.499 15.992 89.330 0.065 5.040 71.20 0.300 71.295 1.266E+00 0.004 93779.654 TURB. TURB. 0.018 2.104E-02 6.313E-03 0.001
9 8 T-8 373085.401 8499109.537 15.989 89.366 0.065 5.105 71.20 1.500 72.795 1.282E+00 0.020 94996.065 TURB. TURB. 0.018 2.153E-02 3.230E-02 0.003
8 7 T-7 373085.701 8499109.544 15.989 89.547 0.066 5.171 71.20 0.300 73.095 1.299E+00 0.004 96214.941 TURB. TURB. 0.018 2.203E-02 6.610E-03 0.000
7 6 T-6 373087.201 8499109.582 15.992 89.583 0.066 5.236 71.20 1.500 74.596 1.315E+00 0.019 97434.307 TURB. TURB. 0.018 2.253E-02 3.381E-02 -0.003
6 5 T-5 373087.501 8499109.590 15.992 89.764 0.066 5.302 71.20 0.300 74.896 1.332E+00 0.004 98656.137 TURB. TURB. 0.018 2.304E-02 6.915E-03 0.000
5 4 T-4 373089.001 8499109.628 15.996 89.800 0.066 5.367 71.20 1.500 76.396 1.348E+00 0.019 99878.458 TURB. TURB. 0.018 2.356E-02 3.535E-02 -0.004
4 3 T-3 373089.301 8499109.635 15.997 89.980 0.066 5.433 85.60 0.300 76.697 9.441E-01 0.005 84095.209 TURB. TURB. 0.019 9.947E-03 2.985E-03 -0.001
3 2 T-2 373090.801 8499109.673 16.052 90.017 0.066 5.499 85.60 1.501 78.198 9.555E-01 0.026 85114.363 TURB. TURB. 0.019 1.016E-02 1.526E-02 -0.055
2 1 T-1 373091.101 8499109.681 16.071 90.198 0.066 5.565 85.60 0.301 78.499 9.670E-01 0.005 86135.564 TURB. TURB. 0.019 1.038E-02 3.122E-03 -0.019
1 V-40 T-0 373091.851 8499109.915 16.119 90.233 0.066 5.631 85.60 0.787 79.286 9.785E-01 0.013 87157.161 TURB. TURB. 0.019 1.061E-02 8.348E-03 -0.048


































Sub. Unidad de Riego # 41 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
302 372909.001 8499173.241 14.644 90.439
302 301 T-301 372909.001 8499172.941 14.644 0.790 0.790 16.100 0.300 90.139 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.194E-04
301 300 T-300 372909.001 8499172.641 14.644 0.790 1.580 16.100 0.300 89.839 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.194E-04
300 299 T-299 372909.001 8499172.341 14.644 0.790 2.370 16.100 0.300 89.539 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.194E-04
4 3 T-3 372909.001 8499083.541 14.608 0.790 236.210 16.100 0.300 0.739 3.223E-01 0.016 5399.538 TURB.TURB. 0.037 3.619E-03 5.294E-04 1.194E-04
3 2 T-2 372909.001 8499083.241 14.608 0.790 237.000 16.100 0.300 0.439 3.234E-01 0.015 5417.597 TURB.TURB. 0.037 3.640E-03 5.330E-04 1.194E-04
2 1 T-1 372909.001 8499082.941 14.608 0.790 237.790 16.100 0.300 0.139 3.245E-01 0.015 5435.656 TURB.TURB. 0.037 3.661E-03 5.365E-04 1.194E-04
1 L86 T-0 237.790 16.000 0.700 3.285E-01 0.036 5469.629 TURB.TURB. 0.037 8.797E-03 5.501E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 4.144E-01 5.465E-02 3.594E-02
295 373011.901 8499188.343 15.623 88.230
295 294 T-294 373011.901 8499188.043 15.622 0.790 0.790 16.100 0.300 87.930 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 7.276E-04
294 293 T-293 373011.901 8499187.743 15.621 0.790 1.580 16.100 0.300 87.630 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 7.276E-04
293 292 T-292 373011.901 8499187.443 15.621 0.790 2.370 16.100 0.300 87.330 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 7.276E-04
4 3 T-3 373011.901 8499100.743 15.410 0.790 230.680 16.100 0.300 0.630 3.148E-01 0.016 5273.128 TURB.TURB. 0.037 3.475E-03 5.049E-04 7.276E-04
3 2 T-2 373011.901 8499100.443 15.410 0.790 231.470 16.100 0.300 0.330 3.158E-01 0.016 5291.186 TURB.TURB. 0.037 3.495E-03 5.084E-04 7.276E-04
2 1 T-1 373011.901 8499100.143 15.409 0.790 232.260 16.100 0.300 0.030 3.169E-01 0.016 5309.245 TURB.TURB. 0.037 3.516E-03 5.119E-04 7.276E-04
1 L30 T-0 232.260 16.000 0.700 3.209E-01 0.036 5342.428 TURB.TURB. 0.037 8.449E-03 5.248E-04 0.600




6.486E-01 -5.248E-03 2.140E-01 29.086  
 
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
86 372909.001 8499082.941 14.608
86 85 T-85 372909.301 8499082.987 14.608 90.439 0.066 0.066 44.40 0.304 0.304 4.273E-02 0.118 1974.072 LAMI. LAMI. 0.032 6.794E-05 2.062E-05 0.000
85 84 T-84 372910.801 8499083.215 14.609 90.437 0.066 0.132 44.40 1.517 1.821 8.545E-02 0.296 3948.099 CRIT. TURB. 0.040 3.361E-04 5.099E-04 -0.001
84 83 T-83 372911.101 8499083.260 14.609 90.427 0.066 0.198 44.40 0.303 2.124 1.282E-01 0.039 5921.909 TURB. TURB. 0.036 6.728E-04 2.041E-04 0.000
83 82 T-82 372912.601 8499083.488 14.609 90.426 0.066 0.265 44.40 1.517 3.641 1.709E-01 0.148 7895.697 TURB. TURB. 0.033 1.105E-03 1.676E-03 0.000
82 81 T-81 372912.901 8499083.533 14.609 90.417 0.066 0.331 44.40 0.303 3.945 2.136E-01 0.024 9869.288 TURB. TURB. 0.031 1.626E-03 4.933E-04 0.000
81 80 T-80 372914.401 8499083.761 14.609 90.415 0.066 0.397 44.40 1.517 5.462 2.563E-01 0.099 11842.836 TURB. TURB. 0.030 2.233E-03 3.387E-03 0.000
80 79 T-79 372914.701 8499083.807 14.609 90.406 0.066 0.463 44.40 0.304 5.765 2.990E-01 0.017 13816.188 TURB. TURB. 0.028 2.921E-03 8.865E-04 0.000
79 78 T-78 372916.201 8499084.034 14.609 90.404 0.066 0.529 44.40 1.517 7.282 3.418E-01 0.074 15789.496 TURB. TURB. 0.028 3.689E-03 5.596E-03 0.000
78 77 T-77 372916.501 8499084.080 14.609 90.395 0.066 0.595 44.40 0.304 7.586 3.845E-01 0.013 17762.608 TURB. TURB. 0.027 4.534E-03 1.376E-03 0.000
77 76 T-76 372918.001 8499084.307 14.609 90.393 0.066 0.661 44.40 1.517 9.103 4.272E-01 0.059 19735.676 TURB. TURB. 0.026 5.455E-03 8.275E-03 0.000
76 75 T-75 372918.301 8499084.353 14.610 90.385 0.066 0.727 44.40 0.304 9.407 4.699E-01 0.011 21708.569 TURB. TURB. 0.025 6.449E-03 1.957E-03 -0.001
75 74 T-74 372919.801 8499084.581 14.615 90.382 0.066 0.794 44.40 1.517 10.924 5.126E-01 0.049 23681.397 TURB. TURB. 0.025 7.516E-03 1.140E-02 -0.005
74 73 T-73 372920.101 8499084.626 14.616 90.373 0.066 0.860 44.40 0.303 11.227 5.553E-01 0.009 25654.029 TURB. TURB. 0.024 8.655E-03 2.626E-03 -0.001
73 72 T-72 372921.601 8499084.854 14.620 90.372 0.066 0.926 44.40 1.517 12.744 5.980E-01 0.042 27626.639 TURB. TURB. 0.024 9.864E-03 1.497E-02 -0.004
72 71 T-71 372921.901 8499084.899 14.621 90.362 0.066 0.992 44.40 0.303 13.048 6.406E-01 0.008 29599.031 TURB. TURB. 0.024 1.114E-02 3.380E-03 -0.001
71 70 T-70 372923.401 8499085.127 14.626 90.361 0.066 1.058 44.40 1.517 14.565 6.833E-01 0.037 31571.401 TURB. TURB. 0.023 1.249E-02 1.895E-02 -0.005
70 69 T-69 372923.701 8499085.173 14.627 90.351 0.066 1.124 44.40 0.304 14.869 7.260E-01 0.007 33543.552 TURB. TURB. 0.023 1.390E-02 4.219E-03 -0.001
69 68 T-68 372925.201 8499085.400 14.632 90.349 0.066 1.190 44.40 1.517 16.386 7.687E-01 0.033 35515.661 TURB. TURB. 0.023 1.538E-02 2.334E-02 -0.005
68 67 T-67 372925.501 8499085.446 14.633 90.341 0.066 1.256 44.40 0.304 16.689 8.114E-01 0.006 37487.594 TURB. TURB. 0.022 1.693E-02 5.138E-03 -0.001
67 66 T-66 372927.001 8499085.673 14.638 90.338 0.066 1.322 44.40 1.517 18.206 8.541E-01 0.030 39459.462 TURB. TURB. 0.022 1.854E-02 2.813E-02 -0.005
66 65 T-65 372927.301 8499085.719 14.639 90.330 0.066 1.388 44.40 0.304 18.510 8.967E-01 0.006 41431.156 TURB. TURB. 0.022 2.022E-02 6.137E-03 -0.001
65 64 T-64 372928.801 8499085.947 14.644 90.328 0.066 1.455 44.40 1.517 20.027 9.394E-01 0.027 43402.806 TURB. TURB. 0.022 2.196E-02 3.332E-02 -0.005
64 63 T-63 372929.101 8499085.992 14.645 90.318 0.066 1.521 44.40 0.303 20.330 9.821E-01 0.005 45374.238 TURB. TURB. 0.021 2.377E-02 7.210E-03 -0.001
63 62 T-62 372930.601 8499086.220 14.650 90.317 0.066 1.587 44.40 1.517 21.848 1.025E+00 0.025 47345.648 TURB. TURB. 0.021 2.564E-02 3.889E-02 -0.005
62 61 T-61 372930.901 8499086.265 14.650 90.307 0.066 1.653 44.40 0.303 22.151 1.067E+00 0.005 49316.840 TURB. TURB. 0.021 2.757E-02 8.362E-03 0.000
61 60 T-60 372932.401 8499086.493 14.651 90.306 0.066 1.719 44.40 1.517 23.668 1.110E+00 0.023 51288.010 TURB. TURB. 0.021 2.956E-02 4.485E-02 -0.001
60 59 T-59 372932.701 8499086.539 14.651 90.297 0.066 1.785 44.40 0.304 23.972 1.153E+00 0.004 53258.983 TURB. TURB. 0.021 3.162E-02 9.595E-03 0.000
59 58 T-58 372934.201 8499086.766 14.652 90.294 0.066 1.851 44.40 1.517 25.489 1.195E+00 0.021 55229.892 TURB. TURB. 0.021 3.373E-02 5.117E-02 -0.001
58 57 T-57 372934.501 8499086.812 14.652 90.286 0.066 1.917 44.40 0.304 25.792 1.238E+00 0.004 57200.626 TURB. TURB. 0.020 3.591E-02 1.090E-02 0.000
57 56 T-56 372936.001 8499087.039 14.653 90.284 0.066 1.983 44.40 1.517 27.309 1.281E+00 0.020 59171.316 TURB. TURB. 0.020 3.815E-02 5.787E-02 -0.001
56 55 T-55 372936.301 8499087.085 14.653 90.275 0.066 2.049 44.40 0.304 27.613 1.323E+00 0.004 61141.811 TURB. TURB. 0.020 4.045E-02 1.228E-02 0.000
55 54 T-54 372937.801 8499087.313 14.654 90.273 0.066 2.115 59.80 1.517 29.130 7.530E-01 0.034 46859.271 TURB. TURB. 0.021 1.029E-02 1.561E-02 -0.001
54 53 T-53 372938.101 8499087.358 14.655 90.264 0.066 2.181 59.80 0.303 29.433 7.765E-01 0.007 48322.136 TURB. TURB. 0.021 1.087E-02 3.296E-03 -0.001
53 52 T-52 372939.601 8499087.586 14.655 90.262 0.066 2.247 59.80 1.517 30.951 8.001E-01 0.032 49784.969 TURB. TURB. 0.021 1.146E-02 1.738E-02 0.000
52 51 T-51 372939.901 8499087.631 14.656 90.253 0.066 2.313 59.80 0.303 31.254 8.236E-01 0.006 51247.657 TURB. TURB. 0.021 1.206E-02 3.660E-03 -0.001
51 50 T-50 372941.401 8499087.859 14.664 90.252 0.066 2.379 59.80 1.517 32.771 8.471E-01 0.030 52710.330 TURB. TURB. 0.021 1.268E-02 1.924E-02 -0.008
50 49 T-49 372941.701 8499087.905 14.666 90.242 0.066 2.445 59.80 0.304 33.075 8.706E-01 0.006 54172.840 TURB. TURB. 0.021 1.332E-02 4.042E-03 -0.002
49 48 T-48 372943.201 8499088.132 14.673 90.240 0.066 2.511 59.80 1.517 34.592 8.941E-01 0.028 55635.319 TURB. TURB. 0.020 1.397E-02 2.119E-02 -0.007
48 47 T-47 372943.501 8499088.178 14.674 90.231 0.066 2.577 59.80 0.304 34.895 9.176E-01 0.006 57097.653 TURB. TURB. 0.020 1.463E-02 4.439E-03 -0.001
47 46 T-46 372945.001 8499088.405 14.677 90.229 0.066 2.643 59.80 1.517 36.412 9.411E-01 0.027 58559.954 TURB. TURB. 0.020 1.530E-02 2.321E-02 -0.003
46 45 T-45 372945.301 8499088.451 14.677 90.221 0.066 2.709 59.80 0.304 36.716 9.646E-01 0.005 60022.127 TURB. TURB. 0.020 1.599E-02 4.853E-03 0.000
45 44 T-44 372946.801 8499088.679 14.685 90.218 0.066 2.775 59.80 1.517 38.233 9.881E-01 0.026 61484.251 TURB. TURB. 0.020 1.669E-02 2.533E-02 -0.008
44 43 T-43 372947.101 8499088.724 14.686 90.210 0.066 2.841 59.80 0.303 38.537 1.012E+00 0.005 62946.231 TURB. TURB. 0.020 1.741E-02 5.281E-03 -0.001
43 42 T-42 372948.601 8499088.952 14.693 90.209 0.066 2.907 59.80 1.517 40.054 1.035E+00 0.024 64408.195 TURB. TURB. 0.020 1.814E-02 2.752E-02 -0.007
42 41 T-41 372948.901 8499088.997 14.695 90.199 0.066 2.973 59.80 0.303 40.357 1.059E+00 0.005 65869.997 TURB. TURB. 0.020 1.888E-02 5.727E-03 -0.002
41 40 T-40 372950.401 8499089.225 14.702 90.198 0.066 3.039 59.80 1.517 41.874 1.082E+00 0.023 67331.783 TURB. TURB. 0.020 1.963E-02 2.979E-02 -0.007
40 39 T-39 372950.701 8499089.271 14.703 90.188 0.066 3.105 59.80 0.304 42.178 1.106E+00 0.005 68793.407 TURB. TURB. 0.020 2.040E-02 6.192E-03 -0.001
39 38 T-38 372952.201 8499089.498 14.711 90.186 0.066 3.171 59.80 1.517 43.695 1.129E+00 0.022 70254.999 TURB. TURB. 0.019 2.118E-02 3.214E-02 -0.008
38 37 T-37 372952.501 8499089.544 14.713 90.178 0.066 3.237 59.80 0.304 43.999 1.153E+00 0.004 71716.462 TURB. TURB. 0.019 2.198E-02 6.671E-03 -0.002
37 36 T-36 372954.001 8499089.771 14.725 90.175 0.066 3.303 59.80 1.517 45.516 1.176E+00 0.022 73177.876 TURB. TURB. 0.019 2.279E-02 3.457E-02 -0.012
36 35 T-35 372954.301 8499089.817 14.727 90.167 0.066 3.369 59.80 0.304 45.819 1.199E+00 0.004 74639.161 TURB. TURB. 0.019 2.361E-02 7.165E-03 -0.002
35 34 T-34 372955.801 8499090.045 14.739 90.165 0.066 3.435 59.80 1.517 47.336 1.223E+00 0.021 76100.413 TURB. TURB. 0.019 2.444E-02 3.708E-02 -0.012
34 33 T-33 372956.101 8499090.090 14.741 90.155 0.066 3.501 59.80 0.303 47.640 1.246E+00 0.004 77561.504 TURB. TURB. 0.019 2.529E-02 7.671E-03 -0.002
33 32 T-32 372957.601 8499090.318 14.753 90.154 0.066 3.567 59.80 1.517 49.157 1.270E+00 0.020 79022.578 TURB. TURB. 0.019 2.615E-02 3.967E-02 -0.012
32 31 T-31 372957.901 8499090.363 14.755 90.145 0.066 3.633 59.80 0.303 49.460 1.293E+00 0.004 80483.506 TURB. TURB. 0.019 2.702E-02 8.197E-03 -0.002
31 30 T-30 372959.401 8499090.591 14.767 90.143 0.066 3.699 59.80 1.517 50.978 1.317E+00 0.019 81944.403 TURB. TURB. 0.019 2.791E-02 4.234E-02 -0.012
30 29 T-29 372959.701 8499090.637 14.770 90.134 0.066 3.765 59.80 0.304 51.281 1.340E+00 0.004 83405.153 TURB. TURB. 0.019 2.880E-02 8.742E-03 -0.003
29 28 T-28 372961.201 8499090.864 14.782 90.131 0.066 3.830 71.20 1.517 52.798 9.620E-01 0.026 71277.783 TURB. TURB. 0.019 1.287E-02 1.952E-02 -0.012
28 27 T-27 372961.501 8499090.910 14.784 90.123 0.066 3.896 71.20 0.304 53.102 9.786E-01 0.005 72504.499 TURB. TURB. 0.019 1.327E-02 4.027E-03 -0.002
27 26 T-26 372963.001 8499091.137 14.788 90.121 0.066 3.962 71.20 1.517 54.619 9.952E-01 0.025 73731.189 TURB. TURB. 0.019 1.367E-02 2.074E-02 -0.004
26 25 T-25 372963.301 8499091.183 14.789 90.112 0.066 4.028 71.20 0.304 54.922 1.012E+00 0.005 74957.756 TURB. TURB. 0.019 1.408E-02 4.274E-03 -0.001
25 24 T-24 372964.801 8499091.411 14.794 90.110 0.066 4.094 71.20 1.517 56.440 1.028E+00 0.025 76184.297 TURB. TURB. 0.019 1.450E-02 2.199E-02 -0.005
24 23 T-23 372965.101 8499091.456 14.795 90.101 0.066 4.160 71.20 0.303 56.743 1.045E+00 0.005 77410.715 TURB. TURB. 0.019 1.492E-02 4.525E-03 -0.001
23 22 T-22 372966.601 8499091.684 14.796 90.099 0.066 4.226 71.20 1.517 58.260 1.061E+00 0.024 78637.107 TURB. TURB. 0.019 1.534E-02 2.328E-02 -0.001
22 21 T-21 372966.901 8499091.729 14.797 90.090 0.066 4.292 71.20 0.303 58.564 1.078E+00 0.005 79863.376 TURB. TURB. 0.019 1.577E-02 4.785E-03 -0.001
21 20 T-20 372968.401 8499091.957 14.826 90.089 0.066 4.358 71.20 1.518 60.081 1.094E+00 0.023 81089.632 TURB. TURB. 0.019 1.621E-02 2.460E-02 -0.029
20 19 T-19 372968.701 8499092.003 14.851 90.079 0.066 4.424 71.20 0.305 60.386 1.111E+00 0.005 82315.752 TURB. TURB. 0.019 1.665E-02 5.071E-03 -0.025
19 18 T-18 372970.201 8499092.230 14.974 90.077 0.066 4.489 71.20 1.522 61.908 1.128E+00 0.022 83541.842 TURB. TURB. 0.019 1.710E-02 2.602E-02 -0.123
18 17 T-17 372970.501 8499092.276 14.998 90.067 0.066 4.555 71.20 0.304 62.212 1.144E+00 0.004 84767.805 TURB. TURB. 0.019 1.755E-02 5.343E-03 -0.024
17 16 T-16 372972.001 8499092.503 15.005 90.065 0.066 4.621 71.20 1.517 63.729 1.161E+00 0.022 85993.741 TURB. TURB. 0.019 1.801E-02 2.732E-02 -0.007
16 15 T-15 372972.301 8499092.549 15.005 90.057 0.066 4.687 71.20 0.304 64.033 1.177E+00 0.004 87219.567 TURB. TURB. 0.019 1.847E-02 5.606E-03 0.000
15 14 T-14 372973.801 8499092.777 15.006 90.054 0.066 4.753 71.20 1.517 65.550 1.194E+00 0.021 88445.353 TURB. TURB. 0.019 1.894E-02 2.873E-02 -0.001
14 13 T-13 372974.101 8499092.822 15.007 90.045 0.066 4.819 71.20 0.303 65.853 1.210E+00 0.004 89671.017 TURB. TURB. 0.019 1.941E-02 5.889E-03 -0.001
13 12 T-12 372975.601 8499093.050 15.009 90.044 0.066 4.885 71.20 1.517 67.371 1.227E+00 0.021 90896.667 TURB. TURB. 0.018 1.989E-02 3.018E-02 -0.002
12 11 T-11 372975.901 8499093.095 15.010 90.034 0.066 4.951 71.20 0.303 67.674 1.243E+00 0.004 92122.182 TURB. TURB. 0.018 2.037E-02 6.181E-03 -0.001
11 10 T-10 372977.401 8499093.323 15.010 90.033 0.066 5.016 71.20 1.517 69.191 1.260E+00 0.020 93347.683 TURB. TURB. 0.018 2.086E-02 3.165E-02 0.000
10 9 T-9 372977.701 8499093.369 15.010 90.023 0.066 5.082 71.20 0.304 69.495 1.276E+00 0.004 94573.049 TURB. TURB. 0.018 2.136E-02 6.482E-03 0.000
9 8 T-8 372979.201 8499093.596 15.011 90.021 0.066 5.148 71.20 1.517 71.012 1.293E+00 0.020 95798.387 TURB. TURB. 0.018 2.186E-02 3.316E-02 -0.001
8 7 T-7 372979.501 8499093.642 15.011 90.013 0.066 5.214 71.20 0.304 71.315 1.310E+00 0.004 97023.617 TURB. TURB. 0.018 2.236E-02 6.787E-03 0.000
7 6 T-6 372981.001 8499093.870 15.009 90.011 0.066 5.280 71.20 1.517 72.833 1.326E+00 0.019 98248.807 TURB. TURB. 0.018 2.287E-02 3.470E-02 0.002
6 5 T-5 372981.301 8499093.915 15.009 90.002 0.066 5.346 71.20 0.303 73.136 1.343E+00 0.004 99473.875 TURB. TURB. 0.018 2.339E-02 7.094E-03 0.000
5 4 T-4 372982.801 8499094.143 15.012 90.001 0.066 5.412 85.60 1.517 74.653 9.403E-01 0.027 83758.922 TURB. TURB. 0.019 9.876E-03 1.498E-02 -0.003
4 3 T-3 372983.101 8499094.188 15.015 89.991 0.066 5.477 85.60 0.303 74.956 9.518E-01 0.005 84777.780 TURB. TURB. 0.019 1.009E-02 3.062E-03 -0.003
3 2 T-2 372984.601 8499094.416 15.028 89.990 0.066 5.543 85.60 1.517 76.474 9.632E-01 0.026 85796.626 TURB. TURB. 0.019 1.031E-02 1.564E-02 -0.013
2 1 T-1 372984.901 8499094.461 15.031 89.981 0.066 5.609 85.60 0.303 76.777 9.746E-01 0.005 86815.371 TURB. TURB. 0.019 1.053E-02 3.195E-03 -0.003
1 V-41 T-0 372985.824 8499094.602 15.040 89.979 0.066 5.675 85.60 0.934 77.711 9.861E-01 0.016 87834.092 TURB. TURB. 0.019 1.075E-02 1.004E-02 -0.009


































U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
30 373011.901 8499100.143 15.409
30 29 T-29 373011.601 8499100.074 15.404 88.230 0.065 0.065 44.40 0.308 0.308 4.168E-02 0.123 1925.860 LAMI. LAMI. 0.033 6.628E-05 2.041E-05 0.005
29 28 T-28 373010.101 8499099.731 15.391 88.256 0.065 0.129 44.40 1.539 1.847 8.338E-02 0.308 3852.287 CRIT. TURB. 0.040 3.223E-04 4.960E-04 0.013
28 27 T-27 373009.801 8499099.662 15.386 88.380 0.065 0.194 44.40 0.308 2.155 1.251E-01 0.041 5781.421 TURB. TURB. 0.036 6.456E-04 1.988E-04 0.005
27 26 T-26 373008.301 8499099.319 15.361 88.405 0.065 0.258 44.40 1.539 3.693 1.669E-01 0.154 7711.101 TURB. TURB. 0.033 1.060E-03 1.632E-03 0.025
26 25 T-25 373008.001 8499099.250 15.356 88.530 0.065 0.323 44.40 0.308 4.001 2.087E-01 0.025 9643.509 TURB. TURB. 0.031 1.562E-03 4.809E-04 0.005
25 24 T-24 373006.501 8499098.907 15.331 88.555 0.065 0.388 44.40 1.539 5.540 2.506E-01 0.102 11576.464 TURB. TURB. 0.030 2.146E-03 3.302E-03 0.025
24 23 T-23 373006.201 8499098.839 15.326 88.680 0.065 0.453 44.40 0.308 5.848 2.925E-01 0.018 13512.148 TURB. TURB. 0.029 2.810E-03 8.644E-04 0.005
23 22 T-22 373004.701 8499098.495 15.301 88.704 0.065 0.518 44.40 1.539 7.387 3.344E-01 0.077 15448.355 TURB. TURB. 0.028 3.550E-03 5.465E-03 0.025
22 21 T-21 373004.401 8499098.427 15.296 88.829 0.065 0.583 44.40 0.308 7.695 3.763E-01 0.014 17387.292 TURB. TURB. 0.027 4.367E-03 1.344E-03 0.005
21 20 T-20 373002.901 8499098.083 15.273 88.854 0.065 0.648 44.40 1.539 9.234 4.183E-01 0.061 19326.774 TURB. TURB. 0.026 5.258E-03 8.092E-03 0.023
20 19 T-19 373002.601 8499098.015 15.269 88.979 0.065 0.713 44.40 0.308 9.541 4.603E-01 0.011 21268.986 TURB. TURB. 0.026 6.221E-03 1.914E-03 0.004
19 18 T-18 373001.101 8499097.671 15.249 89.003 0.065 0.778 44.40 1.539 11.080 5.024E-01 0.051 23211.721 TURB. TURB. 0.025 7.256E-03 1.117E-02 0.020
18 17 T-17 373000.801 8499097.603 15.245 89.129 0.065 0.843 44.40 0.308 11.388 5.445E-01 0.009 25157.207 TURB. TURB. 0.025 8.361E-03 2.572E-03 0.004
17 16 T-16 372999.301 8499097.260 15.224 89.153 0.065 0.908 44.40 1.539 12.927 5.866E-01 0.044 27103.217 TURB. TURB. 0.024 9.536E-03 1.467E-02 0.021
16 15 T-15 372999.001 8499097.191 15.220 89.277 0.065 0.974 44.40 0.308 13.235 6.288E-01 0.008 29051.934 TURB. TURB. 0.024 1.078E-02 3.319E-03 0.004
15 14 T-14 372997.501 8499096.848 15.202 89.303 0.065 1.039 44.40 1.539 14.774 6.710E-01 0.038 31001.219 TURB. TURB. 0.023 1.209E-02 1.861E-02 0.018
14 13 T-13 372997.201 8499096.779 15.200 89.427 0.065 1.104 44.40 0.308 15.082 7.132E-01 0.007 32953.210 TURB. TURB. 0.023 1.347E-02 4.147E-03 0.002
13 12 T-12 372995.701 8499096.436 15.174 89.452 0.065 1.170 44.40 1.539 16.620 7.555E-01 0.034 34905.748 TURB. TURB. 0.023 1.492E-02 2.296E-02 0.026
12 11 T-11 372995.401 8499096.367 15.169 89.577 0.066 1.235 44.40 0.308 16.928 7.978E-01 0.006 36861.014 TURB. TURB. 0.022 1.643E-02 5.059E-03 0.005
11 10 T-10 372993.901 8499096.024 15.141 89.602 0.066 1.301 44.40 1.539 18.467 8.402E-01 0.031 38816.826 TURB. TURB. 0.022 1.801E-02 2.772E-02 0.028
10 9 T-9 372993.601 8499095.955 15.135 89.728 0.066 1.366 44.40 0.308 18.775 8.825E-01 0.006 40775.368 TURB. TURB. 0.022 1.965E-02 6.052E-03 0.006
9 8 T-8 372992.101 8499095.612 15.114 89.753 0.066 1.432 44.40 1.539 20.314 9.250E-01 0.028 42734.455 TURB. TURB. 0.022 2.136E-02 3.288E-02 0.021
8 7 T-7 372991.801 8499095.543 15.109 89.877 0.066 1.498 44.40 0.308 20.622 9.674E-01 0.005 44696.250 TURB. TURB. 0.022 2.314E-02 7.124E-03 0.005
7 6 T-6 372990.301 8499095.281 15.083 89.903 0.066 1.564 44.40 1.523 22.145 1.010E+00 0.025 46658.613 TURB. TURB. 0.021 2.498E-02 3.804E-02 0.026
6 5 T-5 372990.001 8499095.236 15.078 89.946 0.066 1.629 44.40 0.303 22.448 1.052E+00 0.005 48621.914 TURB. TURB. 0.021 2.688E-02 8.155E-03 0.005
5 4 T-4 372988.501 8499095.008 15.052 89.947 0.066 1.695 44.40 1.517 23.966 1.095E+00 0.023 50585.238 TURB. TURB. 0.021 2.884E-02 4.377E-02 0.026
4 3 T-3 372988.201 8499094.962 15.047 89.957 0.066 1.761 44.40 0.304 24.269 1.137E+00 0.004 52548.782 TURB. TURB. 0.021 3.087E-02 9.370E-03 0.005
3 2 T-2 372986.701 8499094.735 15.042 89.959 0.066 1.827 44.40 1.517 25.786 1.180E+00 0.021 54512.369 TURB. TURB. 0.021 3.295E-02 4.999E-02 0.005
2 1 T-1 372986.401 8499094.689 15.041 89.968 0.066 1.893 44.40 0.304 26.090 1.222E+00 0.004 56476.151 TURB. TURB. 0.020 3.510E-02 1.065E-02 0.001
1 V-41 T-0 372985.824 8499094.602 15.040 89.970 0.066 1.958 44.40 0.584 26.673 1.265E+00 0.008 58439.977 TURB. TURB. 0.020 3.731E-02 2.177E-02 0.001


























Sub. Unidad de Riego # 42 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
221 372952.201 8499079.209 14.682 66.012
221 220 T-220 372952.201 8499078.909 14.682 0.790 0.790 16.100 0.300 65.712 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 2.136E-04
220 219 T-219 372952.201 8499078.609 14.682 0.790 1.580 16.100 0.300 65.412 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 2.136E-04
219 218 T-218 372952.201 8499078.309 14.681 0.790 2.370 16.100 0.300 65.112 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 2.136E-04
4 3 T-3 372952.201 8499013.809 14.635 0.790 172.220 16.100 0.300 0.612 2.350E-01 0.021 3936.787 CRIT. TURB. 0.040 2.108E-03 2.814E-04 2.136E-04
3 2 T-2 372952.201 8499013.509 14.635 0.790 173.010 16.100 0.300 0.312 2.361E-01 0.021 3954.846 CRIT. TURB. 0.040 2.124E-03 2.840E-04 2.136E-04
2 1 T-1 372952.201 8499013.209 14.635 0.790 173.800 16.100 0.300 0.012 2.371E-01 0.021 3972.905 CRIT. TURB. 0.040 2.141E-03 2.866E-04 2.136E-04
1 L70 T-0 173.800 16.000 0.700 2.401E-01 0.049 3997.735 CRIT. TURB. 0.040 5.144E-03 2.939E-04 0.600






V-41 Pmáx 10.40 Pmín 9.09
8.116E-01 9.59 4.996E-01 9.09 9.59
P-V 41 10.4
6.494E-01 9.75 6.486E-01 9.10 9.75
∆H 12.61% C.U 91.96%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.431E-01
V-42 Pmáx 10.60 Pmín 9.78
3.432E-01 10.03 2.429E-01 9.78 -4.563E-02 10.07
9.431E-03 10.37 1.897E-01 10.18 10.37
C1 1.373E-02 10.38 10.38 10.38
5.765E-03 10.39 10.39 -2.046E-01 10.60
P-V 42 10.4
4.520E-01 9.95 9.95 1.328E-05 9.95
P-C1 10.38 10.38 10.38
1.640E-01 10.22 1.413E-03 10.22 10.22
∆H 7.68% C.U 95.34%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.705E-01
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
224 372952.201 8498946.309 14.386 67.004
224 223 T-223 372952.201 8498946.609 14.388 0.790 0.790 16.100 0.300 66.704 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.115E-03
223 222 T-222 372952.201 8498946.909 14.389 0.790 1.580 16.100 0.300 66.404 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.115E-03
222 221 T-221 372952.201 8498947.209 14.390 0.790 2.370 16.100 0.300 66.104 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.115E-03
4 3 T-3 372952.201 8499012.609 14.633 0.790 174.590 16.100 0.300 0.704 2.382E-01 0.021 3990.963 CRIT. TURB. 0.040 2.157E-03 2.892E-04 -1.115E-03
3 2 T-2 372952.201 8499012.909 14.634 0.790 175.380 16.100 0.300 0.404 2.393E-01 0.021 4009.022 TURB.TURB. 0.040 2.174E-03 2.919E-04 -1.115E-03
2 1 T-1 372952.201 8499013.209 14.635 0.790 176.170 16.100 0.300 0.104 2.404E-01 0.021 4027.080 TURB.TURB. 0.040 2.191E-03 2.945E-04 -1.115E-03
1 L70 T-0 176.170 16.000 0.700 2.434E-01 0.048 4052.250 TURB.TURB. 0.040 5.264E-03 3.019E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.841E-01 2.234E-02 -2.486E-01
218 373011.901 8499087.007 15.202 65.262
218 217 T-217 373011.901 8499086.707 15.202 0.790 0.790 16.100 0.300 64.962 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 4.597E-06
217 216 T-216 373011.901 8499086.407 15.202 0.790 1.580 16.100 0.300 64.662 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 4.597E-06
216 215 T-215 373011.901 8499086.107 15.202 0.790 2.370 16.100 0.300 64.362 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 4.597E-06
4 3 T-3 373011.901 8499022.507 15.201 0.790 169.850 16.100 0.300 0.762 2.318E-01 0.022 3882.611 CRIT. TURB. 0.040 2.058E-03 2.737E-04 4.597E-06
3 2 T-2 373011.901 8499022.207 15.201 0.790 170.640 16.100 0.300 0.462 2.328E-01 0.021 3900.670 CRIT. TURB. 0.040 2.075E-03 2.763E-04 4.597E-06
2 1 T-1 373011.901 8499021.907 15.201 0.790 171.430 16.100 0.300 0.162 2.339E-01 0.021 3918.729 CRIT. TURB. 0.040 2.091E-03 2.789E-04 4.597E-06
1 L3 T-0 171.430 16.000 0.700 2.368E-01 0.049 3943.221 CRIT. TURB. 0.040 5.025E-03 2.859E-04 0.600
∆P/γ= 1.897E-01 ∆V2/2g= ∆Z= ∑ 1.709E-01 2.060E-02 9.975E-04-2.859E-03 1.000E-03 27.693





U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
16 373026.301 8499077.348 15.328
16 15 T-15 373026.001 8499076.776 15.320 3.827 0.003 0.003 44.40 0.646 0.646 1.808E-03 5.954 83.534 LAMI. LAMI. 0.766 2.875E-06 1.857E-06 0.008
15 14 T-14 373024.501 8499073.916 15.281 5.250 0.004 0.007 44.40 3.230 3.876 4.288E-03 12.552 198.130 LAMI. LAMI. 0.323 6.819E-06 2.202E-05 0.039
14 13 T-13 373024.201 8499073.344 15.273 12.368 0.009 0.016 44.40 0.646 4.522 1.013E-02 1.063 468.101 LAMI. LAMI. 0.137 1.611E-05 1.041E-05 0.008
13 12 T-12 373022.701 8499070.484 15.236 13.792 0.010 0.026 44.40 3.230 7.751 1.665E-02 3.233 769.152 LAMI. LAMI. 0.083 2.647E-05 8.550E-05 0.037
12 11 T-11 373022.401 8499069.912 15.229 18.044 0.013 0.039 44.40 0.646 8.397 2.517E-02 0.428 1163.011 LAMI. LAMI. 0.055 4.003E-05 2.586E-05 0.007
11 10 T-10 373020.901 8499067.052 15.198 18.578 0.014 0.053 44.40 3.230 11.627 3.395E-02 1.586 1568.525 LAMI. LAMI. 0.041 5.398E-05 1.744E-04 0.031
10 9 T-9 373020.601 8499066.480 15.198 21.249 0.016 0.068 44.40 0.646 12.273 4.399E-02 0.245 2032.341 LAMI. TURB. 0.049 1.093E-04 7.062E-05 0.000
9 8 T-8 373019.101 8499063.620 15.182 21.783 0.016 0.084 44.40 3.230 15.502 5.428E-02 0.992 2507.813 CRIT. TURB. 0.046 1.557E-04 5.028E-04 0.016
8 7 T-7 373018.801 8499063.048 15.173 24.455 0.018 0.102 44.40 0.646 16.148 6.583E-02 0.164 3041.609 CRIT. TURB. 0.043 2.158E-04 1.394E-04 0.009
7 6 T-6 373017.301 8499060.187 15.144 24.989 0.018 0.120 44.40 3.231 19.379 7.764E-02 0.693 3587.060 CRIT. TURB. 0.041 2.855E-04 9.222E-04 0.029
6 5 T-5 373017.001 8499059.615 15.146 27.661 0.020 0.140 44.40 0.646 20.025 9.071E-02 0.119 4190.836 TURB. TURB. 0.039 3.721E-04 2.403E-04 -0.002
5 4 T-4 373015.501 8499056.755 15.159 28.195 0.021 0.161 44.40 3.230 23.254 1.040E-01 0.517 4806.268 TURB. TURB. 0.038 4.703E-04 1.519E-03 -0.013
4 3 T-3 373015.201 8499056.183 15.161 30.867 0.023 0.184 44.40 0.646 23.900 1.186E-01 0.091 5480.023 TURB. TURB. 0.036 5.889E-04 3.804E-04 -0.002
3 2 T-2 373013.701 8499053.323 15.173 31.401 0.023 0.207 44.40 3.230 27.130 1.334E-01 0.403 6165.434 TURB. TURB. 0.035 7.211E-04 2.329E-03 -0.012
2 1 T-1 373013.401 8499052.751 15.176 34.072 0.025 0.232 44.40 0.646 27.776 1.495E-01 0.072 6909.146 TURB. TURB. 0.034 8.774E-04 5.667E-04 -0.003
373012.651 8499051.323 15.129
373012.651 8499022.017 15.202






















1 C-1 T-0 34.606 0.025 0.257 44.40 30.920 58.69531 1.659E-01 3.106 1.049E-03 3.245E-02 -0.0267664.514 TURB. TURB. 0.033
 
 
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
70 372952.201 8499013.209 14.635
70 69 T-69 372952.501 8499013.252 14.637 66.012 67.004 0.097 0.097 44.40 0.303 0.303 6.284E-02 0.080 2903.438 CRIT. TURB. 0.044 1.994E-04 6.044E-05 -0.002
69 68 T-68 372954.001 8499013.471 14.646 66.012 67.004 0.097 0.195 44.40 1.516 1.819 1.257E-01 0.201 5806.876 TURB. TURB. 0.036 6.505E-04 9.861E-04 -0.009
68 67 T-67 372954.301 8499013.515 14.648 66.005 66.966 0.097 0.292 44.40 0.303 2.122 1.885E-01 0.027 8709.331 TURB. TURB. 0.032 1.309E-03 3.969E-04 -0.002
67 66 T-66 372955.801 8499013.733 14.657 66.004 67.009 0.097 0.389 44.40 1.516 3.638 2.513E-01 0.101 11612.703 TURB. TURB. 0.030 2.158E-03 3.270E-03 -0.009
66 65 T-65 372956.101 8499013.777 14.658 65.999 67.013 0.097 0.486 44.40 0.303 3.941 3.142E-01 0.016 14516.053 TURB. TURB. 0.028 3.184E-03 9.655E-04 -0.001
65 64 T-64 372957.601 8499013.996 14.667 65.997 67.014 0.097 0.584 44.40 1.516 5.457 3.770E-01 0.067 17419.382 TURB. TURB. 0.027 4.381E-03 6.642E-03 -0.009
64 63 T-63 372957.901 8499014.039 14.669 65.991 67.019 0.097 0.681 44.40 0.303 5.760 4.399E-01 0.011 20322.688 TURB. TURB. 0.026 5.743E-03 1.741E-03 -0.002
63 62 T-62 372959.401 8499014.258 14.678 65.990 67.019 0.097 0.778 44.40 1.516 7.276 5.027E-01 0.050 23225.973 TURB. TURB. 0.025 7.264E-03 1.101E-02 -0.009
62 61 T-61 372959.701 8499014.302 14.680 65.984 67.024 0.097 0.876 44.40 0.303 7.579 5.655E-01 0.009 26129.236 TURB. TURB. 0.024 8.940E-03 2.711E-03 -0.002
61 60 T-60 372961.201 8499014.520 14.689 65.983 67.025 0.097 0.973 44.40 1.516 9.095 6.284E-01 0.040 29032.498 TURB. TURB. 0.024 1.077E-02 1.632E-02 -0.009
60 59 T-59 372961.501 8499014.564 14.690 65.977 67.029 0.097 1.070 44.40 0.303 9.398 6.912E-01 0.007 31935.718 TURB. TURB. 0.023 1.274E-02 3.864E-03 -0.001
59 58 T-58 372963.001 8499014.782 14.699 65.976 67.030 0.097 1.168 44.40 1.516 10.914 7.541E-01 0.034 34838.937 TURB. TURB. 0.023 1.487E-02 2.254E-02 -0.009
58 57 T-57 372963.301 8499014.826 14.701 65.971 67.034 0.097 1.265 44.40 0.303 11.217 8.169E-01 0.006 37742.134 TURB. TURB. 0.022 1.713E-02 5.196E-03 -0.002
57 56 T-56 372964.801 8499015.045 14.710 65.969 67.035 0.097 1.362 44.40 1.516 12.733 8.797E-01 0.029 40645.309 TURB. TURB. 0.022 1.954E-02 2.963E-02 -0.009
56 55 T-55 372965.101 8499015.088 14.712 65.963 67.040 0.097 1.459 44.40 0.303 13.036 9.426E-01 0.005 43548.463 TURB. TURB. 0.022 2.209E-02 6.696E-03 -0.002
55 54 T-54 372966.601 8499015.307 14.721 65.962 67.040 0.097 1.557 44.40 1.516 14.552 1.005E+00 0.025 46451.594 TURB. TURB. 0.021 2.478E-02 3.756E-02 -0.009
54 53 T-53 372966.901 8499015.351 14.723 65.956 67.045 0.097 1.654 44.40 0.303 14.856 1.068E+00 0.005 49354.704 TURB. TURB. 0.021 2.760E-02 8.370E-03 -0.002
53 52 T-52 372968.401 8499015.569 14.731 65.955 67.046 0.097 1.751 44.40 1.516 16.371 1.131E+00 0.022 52257.814 TURB. TURB. 0.021 3.056E-02 4.633E-02 -0.008
52 51 T-51 372968.701 8499015.613 14.733 65.949 67.050 0.097 1.849 44.40 0.303 16.675 1.194E+00 0.004 55160.881 TURB. TURB. 0.021 3.366E-02 1.021E-02 -0.002
51 50 T-50 372970.201 8499015.831 14.742 65.948 67.051 0.097 1.946 44.40 1.516 18.190 1.257E+00 0.020 58063.949 TURB. TURB. 0.020 3.688E-02 5.591E-02 -0.009
50 49 T-49 372970.501 8499015.875 14.744 65.943 67.055 0.097 2.043 44.40 0.303 18.494 1.320E+00 0.004 60966.994 TURB. TURB. 0.020 4.024E-02 1.220E-02 -0.002
49 48 T-48 372972.001 8499016.094 14.753 65.941 67.056 0.097 2.140 59.80 1.516 20.009 7.621E-01 0.033 47421.886 TURB. TURB. 0.021 1.051E-02 1.593E-02 -0.009
48 47 T-47 372972.301 8499016.137 14.755 65.935 67.045 0.097 2.238 59.80 0.303 20.313 7.967E-01 0.006 49577.034 TURB. TURB. 0.021 1.137E-02 3.447E-03 -0.002
47 46 T-46 372973.801 8499016.356 14.764 65.935 67.061 0.097 2.335 59.80 1.516 21.828 8.314E-01 0.030 51732.440 TURB. TURB. 0.021 1.227E-02 1.860E-02 -0.009
46 45 T-45 372974.101 8499016.400 14.765 65.928 67.066 0.097 2.432 59.80 0.303 22.132 8.660E-01 0.006 53887.814 TURB. TURB. 0.021 1.319E-02 4.000E-03 -0.001
45 44 T-44 372975.601 8499016.618 14.774 65.927 67.067 0.097 2.530 59.80 1.516 23.647 9.006E-01 0.028 56043.188 TURB. TURB. 0.020 1.415E-02 2.145E-02 -0.009
44 43 T-43 372975.901 8499016.662 14.776 65.922 67.071 0.097 2.627 59.80 0.303 23.951 9.353E-01 0.005 58198.545 TURB. TURB. 0.020 1.513E-02 4.589E-03 -0.002
43 42 T-42 372977.401 8499016.881 14.785 65.920 67.072 0.097 2.724 59.80 1.516 25.467 9.699E-01 0.026 60353.886 TURB. TURB. 0.020 1.615E-02 2.448E-02 -0.009
42 41 T-41 372977.701 8499016.924 14.787 65.914 67.077 0.097 2.821 59.80 0.303 25.770 1.005E+00 0.005 62509.210 TURB. TURB. 0.020 1.719E-02 5.211E-03 -0.002
41 40 T-40 372979.201 8499017.143 14.796 65.913 67.077 0.097 2.919 59.80 1.516 27.286 1.039E+00 0.024 64664.518 TURB. TURB. 0.020 1.827E-02 2.769E-02 -0.009
40 39 T-39 372979.501 8499017.186 14.797 65.907 67.082 0.097 3.016 59.80 0.303 27.589 1.074E+00 0.005 66819.810 TURB. TURB. 0.020 1.937E-02 5.870E-03 -0.001
39 38 T-38 372981.001 8499017.405 14.832 65.905 67.082 0.097 3.113 59.80 1.516 29.105 1.108E+00 0.023 68975.069 TURB. TURB. 0.020 2.050E-02 3.108E-02 -0.035
38 37 T-37 372981.301 8499017.449 14.840 65.875 67.087 0.097 3.210 59.80 0.303 29.408 1.143E+00 0.004 71129.924 TURB. TURB. 0.019 2.166E-02 6.569E-03 -0.008
37 36 T-36 372982.801 8499017.667 14.884 65.869 67.088 0.097 3.308 59.80 1.516 30.925 1.178E+00 0.021 73284.698 TURB. TURB. 0.019 2.285E-02 3.464E-02 -0.044
36 35 T-35 372983.101 8499017.711 14.893 65.839 67.093 0.097 3.405 59.80 0.303 31.228 1.212E+00 0.004 75439.053 TURB. TURB. 0.019 2.406E-02 7.299E-03 -0.009
35 34 T-34 372984.601 8499017.930 14.937 65.833 67.094 0.097 3.502 59.80 1.517 32.745 1.247E+00 0.020 77593.327 TURB. TURB. 0.019 2.531E-02 3.838E-02 -0.044
34 33 T-33 372984.901 8499017.973 14.946 65.803 67.099 0.097 3.599 59.80 0.303 33.048 1.282E+00 0.004 79747.199 TURB. TURB. 0.019 2.658E-02 8.059E-03 -0.009
33 32 T-32 372986.401 8499018.192 14.989 65.798 67.099 0.097 3.697 59.80 1.517 34.564 1.316E+00 0.019 81900.990 TURB. TURB. 0.019 2.788E-02 4.228E-02 -0.043
32 31 T-31 372986.701 8499018.236 14.998 65.767 67.104 0.097 3.794 71.20 0.303 34.868 9.529E-01 0.005 70596.221 TURB. TURB. 0.019 1.265E-02 3.837E-03 -0.009
31 30 T-30 372988.201 8499018.454 15.014 65.761 67.105 0.097 3.891 71.20 1.516 36.383 9.773E-01 0.026 72404.745 TURB. TURB. 0.019 1.323E-02 2.006E-02 -0.016
30 29 T-29 372988.501 8499018.498 15.016 65.732 67.109 0.097 3.988 71.20 0.303 36.687 1.002E+00 0.005 74212.929 TURB. TURB. 0.019 1.383E-02 4.194E-03 -0.002
29 28 T-28 372990.001 8499018.716 15.031 65.726 67.110 0.097 4.085 71.20 1.516 38.202 1.026E+00 0.025 76021.045 TURB. TURB. 0.019 1.444E-02 2.189E-02 -0.015
28 27 T-27 372990.301 8499018.760 15.033 65.697 67.114 0.097 4.182 71.20 0.303 38.506 1.050E+00 0.005 77828.822 TURB. TURB. 0.019 1.506E-02 4.567E-03 -0.002
27 26 T-26 372991.801 8499018.979 15.048 65.690 67.115 0.097 4.280 71.20 1.516 40.022 1.075E+00 0.024 79636.517 TURB. TURB. 0.019 1.569E-02 2.379E-02 -0.015
26 25 T-25 372992.101 8499019.022 15.050 65.660 67.120 0.097 4.377 71.20 0.303 40.325 1.099E+00 0.005 81443.872 TURB. TURB. 0.019 1.634E-02 4.951E-03 -0.002
25 24 T-24 372993.601 8499019.241 15.064 65.655 67.120 0.097 4.474 71.20 1.516 41.841 1.124E+00 0.022 83251.159 TURB. TURB. 0.019 1.699E-02 2.576E-02 -0.014
24 23 T-23 372993.901 8499019.285 15.067 65.625 67.125 0.097 4.571 71.20 0.303 42.144 1.148E+00 0.004 85058.106 TURB. TURB. 0.019 1.766E-02 5.354E-03 -0.003
23 22 T-22 372995.401 8499019.503 15.081 65.618 67.126 0.097 4.668 71.20 1.516 43.660 1.172E+00 0.022 86864.971 TURB. TURB. 0.019 1.834E-02 2.779E-02 -0.014
22 21 T-21 372995.701 8499019.547 15.084 65.589 67.130 0.097 4.765 71.20 0.303 43.963 1.197E+00 0.004 88671.497 TURB. TURB. 0.019 1.903E-02 5.769E-03 -0.003
21 20 T-20 372997.201 8499019.765 15.098 65.583 67.131 0.097 4.862 71.20 1.516 45.479 1.221E+00 0.021 90477.954 TURB. TURB. 0.018 1.973E-02 2.990E-02 -0.014
20 19 T-19 372997.501 8499019.809 15.101 65.554 67.135 0.097 4.959 71.20 0.303 45.782 1.246E+00 0.004 92284.071 TURB. TURB. 0.018 2.044E-02 6.197E-03 -0.003
19 18 T-18 372999.001 8499020.028 15.115 65.547 67.136 0.097 5.056 71.20 1.516 47.298 1.270E+00 0.020 94090.107 TURB. TURB. 0.018 2.116E-02 3.208E-02 -0.014
18 17 T-17 372999.301 8499020.071 15.118 65.517 67.141 0.097 5.153 71.20 0.303 47.601 1.294E+00 0.004 95895.803 TURB. TURB. 0.018 2.190E-02 6.636E-03 -0.003
17 16 T-16 373000.801 8499020.290 15.133 65.512 67.141 0.097 5.250 71.20 1.516 49.117 1.319E+00 0.019 97701.431 TURB. TURB. 0.018 2.264E-02 3.432E-02 -0.015
16 15 T-15 373001.101 8499020.334 15.136 65.482 67.146 0.097 5.347 71.20 0.303 49.420 1.343E+00 0.004 99506.719 TURB. TURB. 0.018 2.340E-02 7.095E-03 -0.003
15 14 T-14 373002.601 8499020.552 15.150 65.475 67.147 0.097 5.444 85.60 1.516 50.936 9.461E-01 0.027 84268.797 TURB. TURB. 0.019 9.984E-03 1.513E-02 -0.014
14 13 T-13 373002.901 8499020.596 15.153 65.446 67.151 0.097 5.541 85.60 0.303 51.239 9.629E-01 0.005 85770.041 TURB. TURB. 0.019 1.030E-02 3.125E-03 -0.003
13 12 T-12 373004.401 8499020.815 15.168 65.440 67.152 0.097 5.638 85.60 1.516 52.755 9.798E-01 0.026 87271.229 TURB. TURB. 0.019 1.063E-02 1.612E-02 -0.015
12 11 T-11 373004.701 8499020.858 15.171 65.410 67.157 0.097 5.735 85.60 0.303 53.058 9.966E-01 0.005 88772.133 TURB. TURB. 0.019 1.096E-02 3.322E-03 -0.003
11 10 T-10 373006.201 8499021.077 15.185 65.404 67.157 0.097 5.832 85.60 1.516 54.574 1.013E+00 0.025 90272.970 TURB. TURB. 0.018 1.129E-02 1.712E-02 -0.014
10 9 T-9 373006.501 8499021.121 15.188 65.374 67.162 0.097 5.929 85.60 0.303 54.878 1.030E+00 0.005 91773.524 TURB. TURB. 0.018 1.163E-02 3.528E-03 -0.003
9 8 T-8 373008.001 8499021.339 15.200 65.368 67.163 0.097 6.026 85.60 1.516 56.393 1.047E+00 0.024 93274.021 TURB. TURB. 0.018 1.198E-02 1.815E-02 -0.012
8 7 T-7 373008.301 8499021.383 15.200 65.339 67.167 0.097 6.123 85.60 0.303 56.697 1.064E+00 0.005 94774.236 TURB. TURB. 0.018 1.232E-02 3.737E-03 0.000
7 6 T-6 373009.801 8499021.601 15.201 65.333 67.168 0.097 6.220 85.60 1.516 58.212 1.081E+00 0.023 96274.394 TURB. TURB. 0.018 1.268E-02 1.922E-02 -0.001
6 5 T-5 373010.101 8499021.645 15.201 65.303 67.172 0.097 6.317 85.60 0.303 58.516 1.098E+00 0.005 97774.256 TURB. TURB. 0.018 1.303E-02 3.952E-03 0.000
5 4 T-4 373011.601 8499021.864 15.201 65.297 67.173 0.097 6.414 85.60 1.516 60.031 1.115E+00 0.023 99274.062 TURB. TURB. 0.018 1.339E-02 2.031E-02 0.000
4 3 T-3 373011.901 8499021.907 15.201 65.267 67.178 0.097 6.511 85.60 0.303 60.335 1.131E+00 0.004 100773.584 TURB. TURB. 0.018 1.376E-02 4.170E-03 0.000
3 C-1 T-2-1 373012.651 8499022.017 15.202 0.000 6.511 85.60 0.758 61.093 1.131E+00 0.0 0.011 100773.584 TURB. TURB. 0.018 1.376E-02 1.043E-02 0.0 -0.001 0.0
C-1 2 T-2-2 373013.401 8499022.126 15.202 65.262 67.178 0.097 6.608 85.60 0.758 61.850 1.148E+00 0.011 102273.050 TURB. TURB. 0.018 1.413E-02 1.071E-02 0.000
2 1 T-1 373013.701 8499022.170 15.202 22.362 67.183 0.066 6.673 85.60 0.303 62.154 1.160E+00 0.004 103286.865 TURB. TURB. 0.018 1.438E-02 4.361E-03 0.000
1 V-42 T-0 373014.091 8499022.227 15.202 18.907 67.185 0.063 6.736 85.60 0.394 62.548 1.171E+00 0.0 0.006 104261.586 TURB. TURB. 0.018 1.463E-02 5.765E-03 0.0 0.000 0.0





































G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
224 373013.701 8498955.271 14.796 67.185
224 223 T-223 373013.701 8498955.571 14.798 0.790 0.790 16.100 0.300 66.885 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.822E-03
223 222 T-222 373013.701 8498955.871 14.799 0.790 1.580 16.100 0.300 66.585 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.822E-03
222 221 T-221 373013.701 8498956.171 14.801 0.790 2.370 16.100 0.300 66.285 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.822E-03
4 3 T-3 373013.701 8499021.570 15.198 0.790 174.590 16.100 0.300 0.885 2.382E-01 0.021 3990.963 CRIT. TURB. 0.040 2.157E-03 2.892E-04 -1.822E-03
3 2 T-2 373013.701 8499021.870 15.200 0.790 175.380 16.100 0.300 0.585 2.393E-01 0.021 4009.022 TURB.TURB. 0.040 2.174E-03 2.919E-04 -1.822E-03
2 1 T-1 373013.701 8499022.170 15.202 0.790 176.170 16.100 0.300 0.285 2.404E-01 0.021 4027.080 TURB.TURB. 0.040 2.191E-03 2.945E-04 -1.822E-03
1 L1 T-0 176.170 16.000 0.700 2.434E-01 0.048 4052.250 TURB.TURB. 0.040 5.264E-03 3.019E-04 0.600
∆P/γ= -2.046E-01 ∆V2/2g= ∆Z= ∑ 1.841E-01 2.234E-02 -4.063E-01
2 373064.101 8498962.136 15.384 0.320
2 1 T-1 373064.101 8498962.436 15.384 0.790 0.790 16.100 0.300 0.020 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 0.000E+00
1 L56 T-0 0.790 16.000 0.700 1.091E-03 10.689 18.172 LAM. LAM. 3.522 9.355E-06 6.071E-09 0.600
∆P/γ= 1.328E-05 ∆V2/2g= ∆Z= ∑ ##### 1.327E-05 1.199E-08 0.000E+00
13 373026.301 8499080.948 15.329 3.827
13 12 T-12 373026.301 8499080.648 15.329 0.790 0.790 16.100 0.300 3.527 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 7.839E-05
12 11 T-11 373026.301 8499080.348 15.329 0.790 1.580 16.100 0.300 3.227 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 7.839E-05
11 10 T-10 373026.301 8499080.048 15.329 0.790 2.370 16.100 0.300 2.927 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 7.839E-05
4 3 T-3 373026.301 8499077.948 15.328 0.790 7.900 16.100 0.300 0.827 1.078E-02 0.464 180.587 LAM. LAM. 0.354 3.911E-05 5.922E-07 7.839E-05
3 2 T-2 373026.301 8499077.648 15.328 0.790 8.690 16.100 0.300 0.527 1.186E-02 0.422 198.645 LAM. LAM. 0.322 4.302E-05 7.166E-07 7.839E-05
2 1 T-1 373026.301 8499077.348 15.328 0.790 9.480 16.100 0.300 0.227 1.293E-02 0.387 216.704 LAM. LAM. 0.295 4.693E-05 8.528E-07 7.839E-05
1 L16 T-0 9.480 16.000 0.700 1.310E-02 0.891 218.058 LAM. LAM. 0.293 1.123E-04 8.743E-07 0.600








U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
56 373064.101 8498962.436 15.384
56 55 T-55 373063.801 8498962.728 15.380 0.320 0.000 0.000 44.40 0.419 0.419 1.512E-04 46.155 6.985 LAMI. LAMI. 9.163 2.404E-07 1.006E-07 0.004
55 54 T-54 373062.301 8498964.186 15.365 0.655 0.000 0.001 44.40 2.092 2.511 4.606E-04 75.689 21.282 LAMI. LAMI. 3.007 7.325E-07 1.532E-06 0.015
54 53 T-53 373062.001 8498964.478 15.362 2.325 0.002 0.002 44.40 0.419 2.929 1.559E-03 4.476 72.031 LAMI. LAMI. 0.889 2.479E-06 1.038E-06 0.003
53 52 T-52 373060.501 8498965.937 15.355 2.659 0.002 0.004 44.40 2.093 5.022 2.815E-03 12.388 130.071 LAMI. LAMI. 0.492 4.477E-06 9.368E-06 0.007
52 51 T-51 373060.201 8498966.228 15.354 4.330 0.003 0.008 44.40 0.418 5.440 4.861E-03 1.433 224.585 LAMI. LAMI. 0.285 7.730E-06 3.231E-06 0.001
51 50 T-50 373058.701 8498967.687 15.349 4.664 0.003 0.011 44.40 2.093 7.532 7.064E-03 4.937 326.390 LAMI. LAMI. 0.196 1.123E-05 2.351E-05 0.005
50 49 T-49 373058.401 8498967.979 15.348 6.335 0.005 0.016 44.40 0.419 7.951 1.006E-02 0.694 464.670 LAMI. LAMI. 0.138 1.599E-05 6.695E-06 0.001
49 48 T-48 373056.901 8498969.437 15.343 6.670 0.005 0.020 44.40 2.092 10.043 1.321E-02 2.639 610.262 LAMI. LAMI. 0.105 2.100E-05 4.394E-05 0.005
48 47 T-47 373056.601 8498969.729 15.343 8.340 0.006 0.027 44.40 0.419 10.461 1.715E-02 0.407 792.307 LAMI. LAMI. 0.081 2.727E-05 1.142E-05 0.000
47 46 T-46 373055.101 8498971.188 15.338 8.674 0.006 0.033 44.40 2.093 12.554 2.125E-02 1.641 981.643 LAMI. LAMI. 0.065 3.379E-05 7.070E-05 0.005
46 45 T-45 373054.801 8498971.479 15.337 10.325 0.008 0.040 44.40 0.418 12.972 2.612E-02 0.267 1207.018 LAMI. LAMI. 0.053 4.154E-05 1.736E-05 0.001
45 44 T-44 373053.301 8498972.938 15.332 10.679 0.008 0.048 44.40 2.093 15.064 3.117E-02 1.119 1440.120 LAMI. LAMI. 0.044 4.957E-05 1.037E-04 0.005
44 43 T-43 373053.001 8498973.230 15.332 12.350 0.009 0.057 44.40 0.419 15.483 3.700E-02 0.189 1709.697 LAMI. LAMI. 0.037 5.884E-05 2.463E-05 0.000
43 42 T-42 373051.501 8498974.688 15.330 12.684 0.009 0.067 44.40 2.092 17.575 4.300E-02 0.811 1986.564 LAMI. LAMI. 0.032 6.837E-05 1.430E-04 0.002
42 41 T-41 373051.201 8498974.980 15.330 14.355 0.011 0.077 44.40 0.419 17.994 4.978E-02 0.140 2299.908 CRIT. TURB. 0.047 1.346E-04 5.634E-05 0.000
41 40 T-40 373049.701 8498976.439 15.325 14.689 0.011 0.088 44.40 2.093 20.086 5.672E-02 0.615 2620.542 CRIT. TURB. 0.045 1.677E-04 3.509E-04 0.005
40 39 T-39 373049.401 8498976.730 15.324 16.313 0.012 0.100 44.40 0.418 20.504 6.443E-02 0.108 2976.625 CRIT. TURB. 0.044 2.080E-04 8.694E-05 0.001
39 38 T-38 373047.901 8498978.189 15.320 16.662 0.012 0.112 44.40 2.093 22.597 7.230E-02 0.482 3340.326 CRIT. TURB. 0.042 2.529E-04 5.292E-04 0.004
38 37 T-37 373047.601 8498978.481 15.319 18.316 0.013 0.125 44.40 0.419 23.015 8.095E-02 0.086 3740.130 CRIT. TURB. 0.041 3.065E-04 1.283E-04 0.001
37 36 T-36 373046.101 8498979.939 15.314 18.699 0.014 0.139 44.40 2.092 25.107 8.979E-02 0.388 4148.294 TURB. TURB. 0.040 3.657E-04 7.649E-04 0.005
36 35 T-35 373045.801 8498980.231 15.313 20.369 0.015 0.154 44.40 0.419 25.526 9.941E-02 0.070 4592.910 TURB. TURB. 0.038 4.351E-04 1.822E-04 0.001
35 34 T-34 373044.301 8498981.690 15.311 20.704 0.015 0.169 44.40 2.093 27.618 1.092E-01 0.319 5044.839 TURB. TURB. 0.037 5.110E-04 1.069E-03 0.002
34 33 T-33 373044.001 8498981.981 15.310 22.375 0.016 0.185 44.40 0.418 28.036 1.198E-01 0.058 5533.243 TURB. TURB. 0.036 5.987E-04 2.502E-04 0.001
33 32 T-32 373042.501 8498983.440 15.309 22.709 0.017 0.202 44.40 2.093 30.129 1.305E-01 0.267 6028.938 TURB. TURB. 0.035 6.938E-04 1.452E-03 0.001
32 31 T-31 373042.201 8498983.732 15.308 24.381 0.018 0.220 44.40 0.419 30.547 1.420E-01 0.049 6561.109 TURB. TURB. 0.035 8.026E-04 3.360E-04 0.001
31 30 T-30 373040.701 8498985.190 15.306 24.715 0.018 0.238 44.40 2.092 32.639 1.537E-01 0.227 7100.570 TURB. TURB. 0.034 9.197E-04 1.924E-03 0.002
30 29 T-29 373040.401 8498985.482 15.304 26.385 0.019 0.257 44.40 0.419 33.058 1.662E-01 0.042 7676.486 TURB. TURB. 0.033 1.052E-03 4.405E-04 0.002
29 28 T-28 373038.901 8498986.940 15.299 26.720 0.020 0.277 44.40 2.092 35.150 1.788E-01 0.195 8259.713 TURB. TURB. 0.033 1.194E-03 2.498E-03 0.005
28 27 T-27 373038.601 8498987.232 15.298 28.390 0.021 0.298 44.40 0.419 35.568 1.922E-01 0.036 8879.394 TURB. TURB. 0.032 1.354E-03 5.667E-04 0.001
27 26 T-26 373037.101 8498988.752 15.293 28.724 0.021 0.319 44.40 2.136 37.704 2.058E-01 0.173 9506.366 TURB. TURB. 0.031 1.524E-03 3.254E-03 0.005
26 25 T-25 373036.801 8498989.199 15.292 30.387 0.022 0.341 44.40 0.538 38.242 2.201E-01 0.041 10169.638 TURB. TURB. 0.031 1.713E-03 9.221E-04 0.001
25 24 T-24 373035.301 8498991.437 15.290 30.946 0.023 0.363 44.40 2.694 40.936 2.347E-01 0.191 10845.113 TURB. TURB. 0.030 1.915E-03 5.161E-03 0.002
24 23 T-23 373035.001 8498991.885 15.289 33.396 0.024 0.388 44.40 0.539 41.476 2.505E-01 0.036 11574.066 TURB. TURB. 0.030 2.145E-03 1.157E-03 0.001
23 22 T-22 373033.501 8498994.122 15.285 33.887 0.025 0.413 44.40 2.693 44.169 2.665E-01 0.168 12313.736 TURB. TURB. 0.029 2.389E-03 6.436E-03 0.004
22 21 T-21 373033.201 8498994.570 15.284 36.336 0.027 0.439 44.40 0.539 44.708 2.837E-01 0.032 13106.864 TURB. TURB. 0.029 2.664E-03 1.436E-03 0.001
21 20 T-20 373031.701 8498996.807 15.280 36.826 0.027 0.466 44.40 2.693 47.401 3.011E-01 0.149 13910.687 TURB. TURB. 0.028 2.956E-03 7.961E-03 0.004
20 19 T-19 373031.401 8498997.255 15.279 39.276 0.029 0.495 44.40 0.539 47.941 3.196E-01 0.028 14767.989 TURB. TURB. 0.028 3.282E-03 1.769E-03 0.001
19 18 T-18 373029.901 8498999.493 15.276 39.766 0.029 0.524 44.40 2.694 50.635 3.384E-01 0.133 15635.987 TURB. TURB. 0.028 3.626E-03 9.770E-03 0.003
18 17 T-17 373029.601 8498999.940 15.275 42.216 0.031 0.555 44.40 0.538 51.173 3.584E-01 0.025 16557.463 TURB. TURB. 0.027 4.009E-03 2.158E-03 0.001
17 16 T-16 373028.101 8499002.178 15.269 42.706 0.031 0.586 44.40 2.694 53.867 3.785E-01 0.119 17489.635 TURB. TURB. 0.027 4.412E-03 1.189E-02 0.006
16 15 T-15 373027.801 8499002.625 15.267 45.156 0.033 0.619 44.40 0.538 54.406 3.999E-01 0.022 18475.287 TURB. TURB. 0.026 4.858E-03 2.615E-03 0.002
15 14 T-14 373026.301 8499004.863 15.259 45.645 0.033 0.653 44.40 2.694 57.100 4.214E-01 0.107 19471.613 TURB. TURB. 0.026 5.327E-03 1.435E-02 0.008
14 13 T-13 373026.001 8499005.310 15.258 48.095 0.035 0.688 44.40 0.538 57.638 4.442E-01 0.020 20521.418 TURB. TURB. 0.026 5.842E-03 3.145E-03 0.001
13 12 T-12 373024.501 8499007.548 15.255 48.585 0.036 0.723 44.40 2.694 60.332 4.671E-01 0.096 21581.920 TURB. TURB. 0.025 6.383E-03 1.720E-02 0.003
12 11 T-11 373024.201 8499007.996 15.255 51.035 0.037 0.761 44.40 0.539 60.872 4.912E-01 0.018 22695.903 TURB. TURB. 0.025 6.974E-03 3.760E-03 0.000
11 10 T-10 373022.701 8499010.233 15.252 51.526 0.038 0.798 44.40 2.693 63.565 5.156E-01 0.087 23820.604 TURB. TURB. 0.025 7.594E-03 2.045E-02 0.003
10 9 T-9 373022.401 8499010.681 15.251 53.976 0.039 0.838 44.40 0.539 64.104 5.411E-01 0.017 24998.763 TURB. TURB. 0.025 8.269E-03 4.458E-03 0.001
9 8 T-8 373020.901 8499012.918 15.246 54.466 0.040 0.878 44.40 2.693 66.797 5.668E-01 0.079 26187.619 TURB. TURB. 0.024 8.975E-03 2.417E-02 0.005
8 7 T-7 373020.601 8499013.366 15.244 56.915 0.042 0.919 44.40 0.539 67.337 5.937E-01 0.015 27429.934 TURB. TURB. 0.024 9.740E-03 5.252E-03 0.002
7 6 T-6 373019.101 8499015.604 15.234 57.406 0.042 0.961 44.40 2.694 70.031 6.208E-01 0.072 28682.966 TURB. TURB. 0.024 1.054E-02 2.840E-02 0.010
6 5 T-5 373018.801 8499016.051 15.232 59.856 0.044 1.005 44.40 0.538 70.569 6.491E-01 0.014 29989.473 TURB. TURB. 0.024 1.140E-02 6.139E-03 0.002
5 4 T-4 373017.301 8499018.289 15.221 60.345 0.044 1.049 44.40 2.694 73.263 6.776E-01 0.066 31306.653 TURB. TURB. 0.023 1.230E-02 3.315E-02 0.011
4 3 T-3 373017.001 8499018.736 15.218 62.795 0.046 1.095 44.40 0.538 73.802 7.073E-01 0.013 32677.330 TURB. TURB. 0.023 1.327E-02 7.145E-03 0.003
3 2 T-2 373015.501 8499020.974 15.207 63.284 0.046 1.141 44.40 2.694 76.496 7.372E-01 0.061 34058.680 TURB. TURB. 0.023 1.428E-02 3.848E-02 0.011
2 1 T-1 373015.201 8499021.422 15.205 65.734 0.048 1.189 44.40 0.539 77.035 7.682E-01 0.012 35493.506 TURB. TURB. 0.023 1.537E-02 8.285E-03 0.002
1 V-42 T-0 373014.091 8499022.227 15.202 66.225 0.048 1.238 44.40 1.371 78.406 7.995E-01 0.029 36939.048 TURB. TURB. 0.022 1.649E-02 2.262E-02 0.003

























Sub. Unidad de Riego # 43 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
221 372887.401 8499069.765 14.313 66.069
221 220 T-220 372887.401 8499069.465 14.310 0.790 0.790 16.100 0.300 65.769 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 2.071E-03
220 219 T-219 372887.401 8499069.165 14.308 0.790 1.580 16.100 0.300 65.469 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 2.071E-03
219 218 T-218 372887.401 8499068.865 14.306 0.790 2.370 16.100 0.300 65.169 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 2.071E-03
4 3 T-3 372887.401 8499004.367 13.861 0.790 172.220 16.100 0.300 0.669 2.350E-01 0.021 3936.787 CRIT. TURB. 0.040 2.108E-03 2.814E-04 2.071E-03
3 2 T-2 372887.401 8499004.067 13.859 0.790 173.010 16.100 0.300 0.369 2.361E-01 0.021 3954.846 CRIT. TURB. 0.040 2.124E-03 2.840E-04 2.071E-03
2 1 T-1 372887.401 8499003.767 13.857 0.790 173.800 16.100 0.300 0.069 2.371E-01 0.021 3972.905 CRIT. TURB. 0.040 2.141E-03 2.866E-04 2.071E-03
1 L72 T-0 173.800 16.000 0.700 2.401E-01 0.049 3997.735 CRIT. TURB. 0.040 5.144E-03 2.939E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.774E-01 2.146E-02 4.555E-01
223 372887.401 8498937.167 13.663 66.830
223 222 T-222 372887.401 8498937.467 13.664 0.790 0.790 16.100 0.300 66.530 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -8.754E-04
222 221 T-221 372887.401 8498937.767 13.664 0.790 1.580 16.100 0.300 66.230 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -8.754E-04
221 220 T-220 372887.401 8498938.067 13.665 0.790 2.370 16.100 0.300 65.930 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -8.754E-04
4 3 T-3 372887.401 8499003.167 13.855 0.790 173.800 16.100 0.300 0.830 2.371E-01 0.021 3972.905 CRIT. TURB. 0.040 2.141E-03 2.866E-04 -8.754E-04
3 2 T-2 372887.401 8499003.467 13.856 0.790 174.590 16.100 0.300 0.530 2.382E-01 0.021 3990.963 CRIT. TURB. 0.040 2.157E-03 2.892E-04 -8.754E-04
2 1 T-1 372887.401 8499003.767 13.857 0.790 175.380 16.100 0.300 0.230 2.393E-01 0.021 4009.022 TURB.TURB. 0.040 2.174E-03 2.919E-04 -8.754E-04
1 L72 T-0 175.380 16.000 0.700 2.423E-01 0.048 4034.078 TURB.TURB. 0.040 5.224E-03 2.992E-04 0.600






U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
72 372887.401 8499003.767 13.857
72 71 T-71 372887.701 8499003.811 13.861 66.069 66.830 0.097 0.097 44.40 0.303 0.303 6.279E-02 0.080 2900.871 CRIT. TURB. 0.044 1.991E-04 6.038E-05 -0.004
71 70 T-70 372889.201 8499004.029 13.880 66.070 66.831 0.097 0.194 44.40 1.516 1.819 1.256E-01 0.201 5801.784 TURB. TURB. 0.036 6.495E-04 9.846E-04 -0.019
70 69 T-69 372889.501 8499004.073 13.884 66.077 66.833 0.097 0.292 44.40 0.303 2.122 1.884E-01 0.027 8702.915 TURB. TURB. 0.032 1.307E-03 3.965E-04 -0.004
69 68 T-68 372891.001 8499004.292 13.904 66.078 66.834 0.097 0.389 44.40 1.516 3.638 2.512E-01 0.101 11604.089 TURB. TURB. 0.030 2.155E-03 3.267E-03 -0.020
68 67 T-67 372891.301 8499004.335 13.908 66.085 66.836 0.097 0.486 44.40 0.303 3.941 3.140E-01 0.016 14505.459 TURB. TURB. 0.028 3.180E-03 9.639E-04 -0.004
67 66 T-66 372892.801 8499004.554 13.927 66.087 66.836 0.097 0.583 44.40 1.516 5.457 3.768E-01 0.067 17406.871 TURB. TURB. 0.027 4.376E-03 6.634E-03 -0.019
66 65 T-65 372893.101 8499004.597 13.931 66.094 66.840 0.097 0.681 44.40 0.303 5.761 4.396E-01 0.011 20308.523 TURB. TURB. 0.026 5.736E-03 1.738E-03 -0.004
65 64 T-64 372894.601 8499004.816 13.951 66.097 66.840 0.097 0.778 44.40 1.516 7.277 5.024E-01 0.050 23210.240 TURB. TURB. 0.025 7.255E-03 1.100E-02 -0.020
64 63 T-63 372894.901 8499004.860 13.954 66.104 66.844 0.097 0.875 44.40 0.303 7.580 5.652E-01 0.009 26112.196 TURB. TURB. 0.024 8.929E-03 2.708E-03 -0.003
63 62 T-62 372896.401 8499005.078 13.974 66.105 66.846 0.097 0.972 44.40 1.516 9.096 6.280E-01 0.040 29014.218 TURB. TURB. 0.024 1.076E-02 1.630E-02 -0.020
62 61 T-61 372896.701 8499005.122 13.978 66.113 66.849 0.097 1.070 44.40 0.303 9.399 6.908E-01 0.007 31916.481 TURB. TURB. 0.023 1.273E-02 3.860E-03 -0.004
61 60 T-60 372898.201 8499005.341 13.997 66.114 66.850 0.097 1.167 44.40 1.516 10.915 7.536E-01 0.034 34818.786 TURB. TURB. 0.023 1.485E-02 2.252E-02 -0.019
60 59 T-59 372898.501 8499005.384 14.001 66.121 66.855 0.097 1.264 44.40 0.303 11.218 8.164E-01 0.006 37721.353 TURB. TURB. 0.022 1.712E-02 5.188E-03 -0.004
59 58 T-58 372900.001 8499005.603 14.021 66.123 66.855 0.097 1.361 44.40 1.516 12.734 8.793E-01 0.029 40623.963 TURB. TURB. 0.022 1.953E-02 2.960E-02 -0.020
58 57 T-57 372900.301 8499005.647 14.025 66.130 66.860 0.097 1.459 44.40 0.303 13.037 9.421E-01 0.005 43526.832 TURB. TURB. 0.022 2.207E-02 6.693E-03 -0.004
57 56 T-56 372901.801 8499005.865 14.045 66.132 66.861 0.097 1.556 44.40 1.516 14.553 1.005E+00 0.025 46429.767 TURB. TURB. 0.021 2.476E-02 3.753E-02 -0.020
56 55 T-55 372902.101 8499005.909 14.049 66.140 66.864 0.097 1.653 44.40 0.303 14.856 1.068E+00 0.005 49332.940 TURB. TURB. 0.021 2.758E-02 8.364E-03 -0.004
55 54 T-54 372903.601 8499006.127 14.068 66.141 66.865 0.097 1.751 44.40 1.516 16.372 1.131E+00 0.022 52236.157 TURB. TURB. 0.021 3.054E-02 4.630E-02 -0.019
54 53 T-53 372903.901 8499006.171 14.072 66.149 66.869 0.097 1.848 44.40 0.303 16.676 1.193E+00 0.004 55139.636 TURB. TURB. 0.021 3.363E-02 1.020E-02 -0.004
53 52 T-52 372905.401 8499006.390 14.092 66.150 66.870 0.097 1.945 44.40 1.516 18.192 1.256E+00 0.020 58043.159 TURB. TURB. 0.020 3.686E-02 5.588E-02 -0.020
52 51 T-51 372905.701 8499006.433 14.096 66.157 66.875 0.097 2.042 44.40 0.303 18.495 1.319E+00 0.004 60946.945 TURB. TURB. 0.020 4.022E-02 1.219E-02 -0.004
51 50 T-50 372907.201 8499006.652 14.116 66.160 66.875 0.097 2.140 59.80 1.516 20.011 7.619E-01 0.033 47407.615 TURB. TURB. 0.021 1.050E-02 1.592E-02 -0.020
50 49 T-49 372907.501 8499006.696 14.120 66.167 66.879 0.097 2.237 59.80 0.303 20.314 7.965E-01 0.006 49563.831 TURB. TURB. 0.021 1.137E-02 3.447E-03 -0.004
49 48 T-48 372909.001 8499006.914 14.139 66.168 66.880 0.097 2.334 59.80 1.516 21.830 8.312E-01 0.030 51720.079 TURB. TURB. 0.021 1.226E-02 1.859E-02 -0.019
48 47 T-47 372909.301 8499006.958 14.143 66.176 66.866 0.097 2.432 59.80 0.303 22.133 8.658E-01 0.006 53876.231 TURB. TURB. 0.021 1.319E-02 3.999E-03 -0.004
47 46 T-46 372910.801 8499007.176 14.163 66.177 66.885 0.097 2.529 59.80 1.516 23.649 9.005E-01 0.028 56032.707 TURB. TURB. 0.020 1.414E-02 2.144E-02 -0.020
46 45 T-45 372911.101 8499007.220 14.167 66.175 66.889 0.097 2.626 59.80 0.303 23.952 9.351E-01 0.005 58189.216 TURB. TURB. 0.020 1.513E-02 4.588E-03 -0.004
45 44 T-44 372912.601 8499007.439 14.186 66.174 66.890 0.097 2.724 59.80 1.516 25.468 9.698E-01 0.026 60345.725 TURB. TURB. 0.020 1.614E-02 2.448E-02 -0.019
44 43 T-43 372912.901 8499007.482 14.190 66.167 66.894 0.097 2.821 59.80 0.303 25.771 1.004E+00 0.005 62502.186 TURB. TURB. 0.020 1.719E-02 5.210E-03 -0.004
43 42 T-42 372914.401 8499007.701 14.210 66.167 66.895 0.097 2.918 59.80 1.516 27.287 1.039E+00 0.024 64658.663 TURB. TURB. 0.020 1.826E-02 2.769E-02 -0.020
42 41 T-41 372914.701 8499007.745 14.214 66.161 66.899 0.097 3.016 59.80 0.303 27.591 1.074E+00 0.005 66815.108 TURB. TURB. 0.020 1.937E-02 5.872E-03 -0.004
41 40 T-40 372916.201 8499007.963 14.234 66.159 66.900 0.097 3.113 59.80 1.516 29.107 1.108E+00 0.023 68971.536 TURB. TURB. 0.020 2.050E-02 3.107E-02 -0.020
40 39 T-39 372916.501 8499008.007 14.238 66.154 66.904 0.097 3.210 59.80 0.303 29.410 1.143E+00 0.004 71127.947 TURB. TURB. 0.019 2.166E-02 6.567E-03 -0.004
39 38 T-38 372918.001 8499008.226 14.258 66.152 66.905 0.097 3.308 59.80 1.516 30.926 1.178E+00 0.021 73284.341 TURB. TURB. 0.019 2.285E-02 3.464E-02 -0.020
38 37 T-37 372918.301 8499008.269 14.262 66.146 66.909 0.097 3.405 59.80 0.303 31.229 1.212E+00 0.004 75440.701 TURB. TURB. 0.019 2.406E-02 7.293E-03 -0.004
37 36 T-36 372919.801 8499008.488 14.282 66.146 66.910 0.097 3.502 59.80 1.516 32.745 1.247E+00 0.020 77597.077 TURB. TURB. 0.019 2.531E-02 3.837E-02 -0.020
36 35 T-35 372920.101 8499008.532 14.286 66.139 66.915 0.097 3.600 59.80 0.303 33.048 1.282E+00 0.004 79753.403 TURB. TURB. 0.019 2.658E-02 8.061E-03 -0.004
35 34 T-34 372921.601 8499008.750 14.306 66.138 66.916 0.097 3.697 59.80 1.516 34.564 1.316E+00 0.019 81909.729 TURB. TURB. 0.019 2.788E-02 4.227E-02 -0.020
34 33 T-33 372921.901 8499008.794 14.310 66.133 66.920 0.097 3.794 71.20 0.303 34.867 9.530E-01 0.005 70606.026 TURB. TURB. 0.019 1.265E-02 3.836E-03 -0.004
33 32 T-32 372923.401 8499009.012 14.330 66.131 66.921 0.097 3.892 71.20 1.516 36.383 9.774E-01 0.026 72417.068 TURB. TURB. 0.019 1.324E-02 2.007E-02 -0.020
32 31 T-31 372923.701 8499009.056 14.334 66.126 66.925 0.097 3.989 71.20 0.303 36.686 1.002E+00 0.005 74228.097 TURB. TURB. 0.019 1.384E-02 4.196E-03 -0.004
31 30 T-30 372925.201 8499009.275 14.354 66.124 66.926 0.097 4.086 71.20 1.516 38.202 1.026E+00 0.025 76039.111 TURB. TURB. 0.019 1.445E-02 2.190E-02 -0.020
30 29 T-29 372925.501 8499009.318 14.358 66.117 66.930 0.097 4.184 71.20 0.303 38.506 1.051E+00 0.005 77850.097 TURB. TURB. 0.019 1.507E-02 4.567E-03 -0.004
29 28 T-28 372927.001 8499009.537 14.378 66.117 66.930 0.097 4.281 71.20 1.516 40.022 1.075E+00 0.024 79661.083 TURB. TURB. 0.019 1.570E-02 2.380E-02 -0.020
28 27 T-27 372927.301 8499009.581 14.382 66.110 66.935 0.097 4.378 71.20 0.303 40.325 1.100E+00 0.005 81472.041 TURB. TURB. 0.019 1.635E-02 4.957E-03 -0.004
27 26 T-26 372928.801 8499009.799 14.401 66.109 66.936 0.097 4.476 71.20 1.516 41.841 1.124E+00 0.022 83282.999 TURB. TURB. 0.019 1.700E-02 2.577E-02 -0.019
26 25 T-25 372929.101 8499009.843 14.405 66.104 66.940 0.097 4.573 71.20 0.303 42.144 1.149E+00 0.004 85093.943 TURB. TURB. 0.019 1.767E-02 5.359E-03 -0.004
25 24 T-24 372930.601 8499010.061 14.422 66.102 66.941 0.097 4.670 71.20 1.516 43.660 1.173E+00 0.022 86904.873 TURB. TURB. 0.019 1.835E-02 2.782E-02 -0.017
24 23 T-23 372930.901 8499010.105 14.425 66.097 66.944 0.097 4.768 71.20 0.303 43.963 1.197E+00 0.004 88715.774 TURB. TURB. 0.019 1.904E-02 5.774E-03 -0.003
23 22 T-22 372932.401 8499010.324 14.442 66.096 66.945 0.097 4.865 71.20 1.516 45.479 1.222E+00 0.021 90526.676 TURB. TURB. 0.018 1.975E-02 2.993E-02 -0.017
22 21 T-21 372932.701 8499010.367 14.446 66.089 66.950 0.097 4.962 71.20 0.303 45.782 1.246E+00 0.004 92337.550 TURB. TURB. 0.018 2.046E-02 6.201E-03 -0.004
21 20 T-20 372934.201 8499010.586 14.463 66.089 66.950 0.097 5.059 71.20 1.516 47.298 1.271E+00 0.020 94148.424 TURB. TURB. 0.018 2.119E-02 3.212E-02 -0.017
20 19 T-19 372934.501 8499010.630 14.466 66.082 66.955 0.097 5.157 71.20 0.303 47.601 1.295E+00 0.004 95959.271 TURB. TURB. 0.018 2.192E-02 6.647E-03 -0.003
19 18 T-18 372936.001 8499010.848 14.483 66.081 66.956 0.097 5.254 71.20 1.516 49.117 1.320E+00 0.019 97770.117 TURB. TURB. 0.018 2.267E-02 3.437E-02 -0.017
18 17 T-17 372936.301 8499010.892 14.486 66.076 66.959 0.097 5.351 71.20 0.303 49.420 1.344E+00 0.004 99580.935 TURB. TURB. 0.018 2.343E-02 7.105E-03 -0.003
17 16 T-16 372937.801 8499011.111 14.503 66.074 66.961 0.097 5.449 85.60 1.516 50.936 9.468E-01 0.027 84335.197 TURB. TURB. 0.019 9.998E-03 1.516E-02 -0.017
16 15 T-15 372938.101 8499011.154 14.507 66.068 66.965 0.097 5.546 85.60 0.303 51.239 9.637E-01 0.005 85841.369 TURB. TURB. 0.019 1.032E-02 3.128E-03 -0.004
15 14 T-14 372939.601 8499011.373 14.524 66.068 66.965 0.097 5.643 85.60 1.516 52.755 9.806E-01 0.026 87347.541 TURB. TURB. 0.019 1.065E-02 1.614E-02 -0.017
14 13 T-13 372939.901 8499011.417 14.527 66.061 66.970 0.097 5.741 85.60 0.303 53.059 9.975E-01 0.005 88853.690 TURB. TURB. 0.019 1.098E-02 3.329E-03 -0.003
13 12 T-12 372941.401 8499011.635 14.544 66.060 66.971 0.097 5.838 85.60 1.516 54.575 1.014E+00 0.025 90359.839 TURB. TURB. 0.018 1.131E-02 1.715E-02 -0.017
12 11 T-11 372941.701 8499011.679 14.548 66.055 66.975 0.097 5.935 85.60 0.303 54.878 1.031E+00 0.005 91865.977 TURB. TURB. 0.018 1.165E-02 3.534E-03 -0.004
11 10 T-10 372943.201 8499011.897 14.565 66.053 66.976 0.097 6.033 85.60 1.516 56.394 1.048E+00 0.024 93372.103 TURB. TURB. 0.018 1.200E-02 1.819E-02 -0.017
10 9 T-9 372943.501 8499011.941 14.568 66.048 66.979 0.097 6.130 85.60 0.303 56.697 1.065E+00 0.005 94878.206 TURB. TURB. 0.018 1.235E-02 3.745E-03 -0.003
9 8 T-8 372945.001 8499012.160 14.585 66.046 66.980 0.097 6.227 85.60 1.516 58.213 1.082E+00 0.023 96384.298 TURB. TURB. 0.018 1.270E-02 1.926E-02 -0.017
8 7 T-7 372945.301 8499012.203 14.589 66.040 66.985 0.097 6.325 85.60 0.303 58.516 1.099E+00 0.005 97890.379 TURB. TURB. 0.018 1.306E-02 3.959E-03 -0.004
7 6 T-6 372946.801 8499012.422 14.603 66.040 66.985 0.097 6.422 85.60 1.516 60.032 1.116E+00 0.023 99396.460 TURB. TURB. 0.018 1.342E-02 2.035E-02 -0.014
6 5 T-5 372947.101 8499012.466 14.605 66.033 66.990 0.097 6.519 85.60 0.303 60.335 1.133E+00 0.004 100902.518 TURB. TURB. 0.018 1.379E-02 4.182E-03 -0.002
5 4 T-4 372948.601 8499012.684 14.614 66.032 66.991 0.097 6.616 85.60 1.516 61.851 1.150E+00 0.022 102408.576 TURB. TURB. 0.018 1.416E-02 2.147E-02 -0.009
4 3 T-3 372948.901 8499012.728 14.615 66.027 66.994 0.097 6.714 85.60 0.303 62.154 1.167E+00 0.004 103914.611 TURB. TURB. 0.018 1.454E-02 4.409E-03 -0.001
3 2 T-2 372950.401 8499012.946 14.624 66.025 66.995 0.097 6.811 85.60 1.516 63.670 1.184E+00 0.021 105420.634 TURB. TURB. 0.018 1.492E-02 2.262E-02 -0.009
2 1 T-1 372950.701 8499012.990 14.626 66.020 66.984 0.097 6.908 85.60 0.303 63.973 1.200E+00 0.004 106926.487 TURB. TURB. 0.018 1.531E-02 4.641E-03 -0.002
1 V-43 T-0 372951.451 8499013.099 14.631 66.018 66.999 0.097 7.006 85.60 0.758 64.731 1.217E+00 0.0 0.010 108432.488 TURB. TURB. 0.018 1.570E-02 1.190E-02 0.0 -0.005 0.0





































V-43 Pmáx 10.45 Pmín 9.56
1.853E-01 10.21 6.519E-01 9.56 5.871E-03 10.20
6.896E-03 10.39 2.379E-01 10.16 -5.263E-02 10.45
P-V 43 10.4
∆H 8.52% C.U 94.24%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.616E-01
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
221 372950.701 8499078.990 14.668 66.018
221 220 T-220 372950.701 8499078.690 14.668 0.790 0.790 16.100 0.300 65.718 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.909E-04
220 219 T-219 372950.701 8499078.390 14.668 0.790 1.580 16.100 0.300 65.418 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.909E-04
219 218 T-218 372950.701 8499078.090 14.667 0.790 2.370 16.100 0.300 65.118 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.909E-04
4 3 T-3 372950.701 8499013.590 14.626 0.790 172.220 16.100 0.300 0.618 2.350E-01 0.021 3936.787 CRIT. TURB. 0.040 2.108E-03 2.814E-04 1.909E-04
3 2 T-2 372950.701 8499013.290 14.626 0.790 173.010 16.100 0.300 0.318 2.361E-01 0.021 3954.846 CRIT. TURB. 0.040 2.124E-03 2.840E-04 1.909E-04
2 1 T-1 372950.701 8499012.990 14.626 0.790 173.800 16.100 0.300 0.018 2.371E-01 0.021 3972.905 CRIT. TURB. 0.040 2.141E-03 2.866E-04 1.909E-04
1 L1 T-0 173.800 16.000 0.700 2.401E-01 0.049 3997.735 CRIT. TURB. 0.040 5.144E-03 2.939E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.774E-01 2.146E-02 4.199E-02
224 372950.701 8498946.090 14.370 66.999
224 223 T-223 372950.701 8498946.390 14.372 0.790 0.790 16.100 0.300 66.699 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.146E-03
223 222 T-222 372950.701 8498946.690 14.373 0.790 1.580 16.100 0.300 66.399 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.146E-03
222 221 T-221 372950.701 8498946.990 14.374 0.790 2.370 16.100 0.300 66.099 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.146E-03
4 3 T-3 372950.701 8499012.390 14.624 0.790 174.590 16.100 0.300 0.699 2.382E-01 0.021 3990.963 CRIT. TURB. 0.040 2.157E-03 2.892E-04 -1.146E-03
3 2 T-2 372950.701 8499012.690 14.625 0.790 175.380 16.100 0.300 0.399 2.393E-01 0.021 4009.022 TURB.TURB. 0.040 2.174E-03 2.919E-04 -1.146E-03
2 1 T-1 372950.701 8499012.990 14.626 0.790 176.170 16.100 0.300 0.099 2.404E-01 0.021 4027.080 TURB.TURB. 0.040 2.191E-03 2.945E-04 -1.146E-03
1 L1 T-0 176.170 16.000 0.700 2.434E-01 0.048 4052.250 TURB.TURB. 0.040 5.264E-03 3.019E-04 0.600






 Sub. Unidad de Riego # 44 
 
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
219 372820.801 8499059.462 13.756 65.693
219 218 T-218 372820.801 8499059.162 13.754 0.790 0.790 16.100 0.300 65.393 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.913E-03
218 217 T-217 372820.801 8499058.862 13.752 0.790 1.580 16.100 0.300 65.093 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.913E-03
217 216 T-216 372820.801 8499058.562 13.750 0.790 2.370 16.100 0.300 64.793 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.913E-03
201 200 T-200 372820.801 8499053.762 13.720 0.790 15.010 16.100 0.300 59.993 2.048E-02 0.244 343.114 LAM. LAM. 0.187 7.430E-05 2.138E-06 1.913E-03
4 3 T-3 372820.801 8498994.663 13.343 0.790 170.640 16.100 0.300 0.893 2.328E-01 0.021 3900.670 CRIT. TURB. 0.040 2.075E-03 2.763E-04 1.913E-03
3 2 T-2 372820.801 8498994.363 13.341 0.790 171.430 16.100 0.300 0.593 2.339E-01 0.021 3918.729 CRIT. TURB. 0.040 2.091E-03 2.789E-04 1.913E-03
2 1 T-1 372820.801 8498994.063 13.339 0.790 172.220 16.100 0.300 0.293 2.350E-01 0.021 3936.787 CRIT. TURB. 0.040 2.108E-03 2.814E-04 1.913E-03
1 L74 T-0 172.220 16.000 0.700 2.379E-01 0.049 3961.392 CRIT. TURB. 0.040 5.064E-03 2.885E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.731E-01 2.088E-02 4.171E-01
223 372820.801 8498927.464 12.995 66.716
223 222 T-222 372820.801 8498927.764 12.996 0.790 0.790 16.100 0.300 66.416 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.551E-03
222 221 T-221 372820.801 8498928.064 12.998 0.790 1.580 16.100 0.300 66.116 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.551E-03
221 220 T-220 372820.801 8498928.364 12.999 0.790 2.370 16.100 0.300 65.816 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.551E-03
4 3 T-3 372820.801 8498993.463 13.336 0.790 173.800 16.100 0.300 0.716 2.371E-01 0.021 3972.905 CRIT. TURB. 0.040 2.141E-03 2.866E-04 -1.551E-03
3 2 T-2 372820.801 8498993.763 13.337 0.790 174.590 16.100 0.300 0.416 2.382E-01 0.021 3990.963 CRIT. TURB. 0.040 2.157E-03 2.892E-04 -1.551E-03
2 1 T-1 372820.801 8498994.063 13.339 0.790 175.380 16.100 0.300 0.116 2.393E-01 0.021 4009.022 TURB.TURB. 0.040 2.174E-03 2.919E-04 -1.551E-03
1 L74 T-0 175.380 16.000 0.700 2.423E-01 0.048 4034.078 TURB.TURB. 0.040 5.224E-03 2.992E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.818E-01 2.204E-02 -3.444E-01
221 372885.901 8499069.546 14.305 66.061
221 220 T-220 372885.901 8499069.246 14.302 0.790 0.790 16.100 0.300 65.761 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 2.125E-03
220 219 T-219 372885.901 8499068.946 14.300 0.790 1.580 16.100 0.300 65.461 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 2.125E-03
219 218 T-218 372885.901 8499068.646 14.298 0.790 2.370 16.100 0.300 65.161 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 2.125E-03
4 3 T-3 372885.901 8499004.148 13.841 0.790 172.220 16.100 0.300 0.661 2.350E-01 0.021 3936.787 CRIT. TURB. 0.040 2.108E-03 2.814E-04 2.125E-03
3 2 T-2 372885.901 8499003.848 13.839 0.790 173.010 16.100 0.300 0.361 2.361E-01 0.021 3954.846 CRIT. TURB. 0.040 2.124E-03 2.840E-04 2.125E-03
2 1 T-1 372885.901 8499003.548 13.837 0.790 173.800 16.100 0.300 0.061 2.371E-01 0.021 3972.905 CRIT. TURB. 0.040 2.141E-03 2.866E-04 2.125E-03
1 L1 T-0 173.800 16.000 0.700 2.401E-01 0.049 3997.735 CRIT. TURB. 0.040 5.144E-03 2.939E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.774E-01 2.146E-02 4.676E-01
223 372885.901 8498936.948 13.646 66.828
223 222 T-222 372885.901 8498937.248 13.647 0.790 0.790 16.100 0.300 66.528 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -8.619E-04
222 221 T-221 372885.901 8498937.548 13.647 0.790 1.580 16.100 0.300 66.228 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -8.619E-04
221 220 T-220 372885.901 8498937.848 13.648 0.790 2.370 16.100 0.300 65.928 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -8.619E-04
4 3 T-3 372885.901 8499002.948 13.835 0.790 173.800 16.100 0.300 0.828 2.371E-01 0.021 3972.905 CRIT. TURB. 0.040 2.141E-03 2.866E-04 -8.619E-04
3 2 T-2 372885.901 8499003.248 13.836 0.790 174.590 16.100 0.300 0.528 2.382E-01 0.021 3990.963 CRIT. TURB. 0.040 2.157E-03 2.892E-04 -8.619E-04
2 1 T-1 372885.901 8499003.548 13.837 0.790 175.380 16.100 0.300 0.228 2.393E-01 0.021 4009.022 TURB.TURB. 0.040 2.174E-03 2.919E-04 -8.619E-04
1 L1 T-0 175.380 16.000 0.700 2.423E-01 0.048 4034.078 TURB.TURB. 0.040 5.224E-03 2.992E-04 0.600












V-44 Pmáx 10.40 Pmín 9.31
4.800E-01 9.92 6.101E-01 9.31 -1.441E-01 10.06
2.440E-03 10.40 6.639E-01 9.73 8.871E-03 10.39
P-V 44 10.4
∆H 10.50% C.U 93.03%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.518E-01
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
74 372820.801 8498994.063 13.339
74 73 T-73 372821.101 8498994.107 13.342 65.693 66.716 0.097 0.097 44.40 0.303 0.303 6.256E-02 0.081 2890.183 CRIT. TURB. 0.044 1.979E-04 6.000E-05 -0.003
73 72 T-72 372822.601 8498994.325 13.355 65.695 66.734 0.097 0.194 44.40 1.516 1.819 1.251E-01 0.202 5780.803 TURB. TURB. 0.036 6.455E-04 9.784E-04 -0.013
72 71 T-71 372822.901 8498994.369 13.358 65.706 66.735 0.097 0.291 44.40 0.303 2.122 1.877E-01 0.027 8671.685 TURB. TURB. 0.032 1.299E-03 3.940E-04 -0.003
71 70 T-70 372824.401 8498994.587 13.372 65.708 66.736 0.097 0.387 44.40 1.516 3.638 2.503E-01 0.101 11562.632 TURB. TURB. 0.030 2.141E-03 3.246E-03 -0.014
70 69 T-69 372824.701 8498994.631 13.374 65.718 66.738 0.097 0.484 44.40 0.303 3.941 3.128E-01 0.016 14453.841 TURB. TURB. 0.028 3.160E-03 9.583E-04 -0.002
69 68 T-68 372826.201 8498994.850 13.388 65.720 66.738 0.097 0.581 44.40 1.516 5.457 3.754E-01 0.067 17345.095 TURB. TURB. 0.027 4.349E-03 6.593E-03 -0.014
68 67 T-67 372826.501 8498994.893 13.391 65.730 66.741 0.097 0.678 44.40 0.303 5.760 4.380E-01 0.012 20236.632 TURB. TURB. 0.026 5.700E-03 1.728E-03 -0.003
67 66 T-66 372828.001 8498995.112 13.402 65.733 66.741 0.097 0.775 44.40 1.516 7.276 5.006E-01 0.050 23128.235 TURB. TURB. 0.025 7.210E-03 1.093E-02 -0.011
66 65 T-65 372828.301 8498995.156 13.404 65.742 66.743 0.097 0.872 44.40 0.303 7.580 5.632E-01 0.009 26020.078 TURB. TURB. 0.024 8.874E-03 2.691E-03 -0.002
65 64 T-64 372829.801 8498995.374 13.411 65.744 66.744 0.097 0.969 44.40 1.516 9.095 6.258E-01 0.040 28911.987 TURB. TURB. 0.024 1.069E-02 1.620E-02 -0.007
64 63 T-63 372830.101 8498995.418 13.412 65.755 66.746 0.097 1.066 44.40 0.303 9.398 6.884E-01 0.007 31804.177 TURB. TURB. 0.023 1.265E-02 3.836E-03 -0.001
63 62 T-62 372831.601 8498995.637 13.419 65.757 66.747 0.097 1.163 44.40 1.516 10.914 7.510E-01 0.034 34696.433 TURB. TURB. 0.023 1.476E-02 2.238E-02 -0.007
62 61 T-61 372831.901 8498995.680 13.421 65.766 66.749 0.097 1.260 44.40 0.303 11.217 8.136E-01 0.006 37588.927 TURB. TURB. 0.022 1.701E-02 5.156E-03 -0.002
61 60 T-60 372833.401 8498995.899 13.428 65.769 66.749 0.097 1.357 44.40 1.516 12.733 8.762E-01 0.029 40481.487 TURB. TURB. 0.022 1.940E-02 2.941E-02 -0.007
60 59 T-59 372833.701 8498995.943 13.430 65.779 66.752 0.097 1.454 44.40 0.303 13.037 9.388E-01 0.005 43374.328 TURB. TURB. 0.022 2.194E-02 6.651E-03 -0.002
59 58 T-58 372835.201 8498996.161 13.437 65.781 66.752 0.097 1.550 44.40 1.516 14.552 1.001E+00 0.025 46267.213 TURB. TURB. 0.021 2.461E-02 3.730E-02 -0.007
58 57 T-57 372835.501 8498996.205 13.438 65.791 66.754 0.097 1.647 44.40 0.303 14.856 1.064E+00 0.005 49160.359 TURB. TURB. 0.021 2.741E-02 8.311E-03 -0.001
57 56 T-56 372837.001 8498996.423 13.445 65.793 66.690 0.097 1.744 44.40 1.516 16.371 1.127E+00 0.022 52052.150 TURB. TURB. 0.021 3.035E-02 4.600E-02 -0.007
56 55 T-55 372837.301 8498996.467 13.447 65.804 66.756 0.097 1.841 44.40 0.303 16.675 1.189E+00 0.004 54945.622 TURB. TURB. 0.021 3.342E-02 1.013E-02 -0.002
55 54 T-54 372838.801 8498996.686 13.454 65.806 66.757 0.097 1.938 44.40 1.516 18.191 1.252E+00 0.020 57839.158 TURB. TURB. 0.020 3.663E-02 5.553E-02 -0.007
54 53 T-53 372839.101 8498996.729 13.455 65.815 66.760 0.097 2.035 44.40 0.303 18.494 1.315E+00 0.004 60732.956 TURB. TURB. 0.020 3.997E-02 1.211E-02 -0.001
53 52 T-52 372840.601 8498996.948 13.463 65.818 66.760 0.097 2.132 59.80 1.516 20.010 7.592E-01 0.033 47241.316 TURB. TURB. 0.021 1.044E-02 1.582E-02 -0.008
52 51 T-51 372840.901 8498996.992 13.464 65.828 66.762 0.097 2.229 59.80 0.303 20.313 7.937E-01 0.006 49390.130 TURB. TURB. 0.021 1.130E-02 3.425E-03 -0.001
51 50 T-50 372842.401 8498997.210 13.471 65.830 66.763 0.097 2.326 59.80 1.516 21.828 8.282E-01 0.031 51538.993 TURB. TURB. 0.021 1.219E-02 1.847E-02 -0.007
50 49 T-49 372842.701 8498997.254 13.473 65.840 66.765 0.097 2.423 59.80 0.303 22.132 8.628E-01 0.006 53688.049 TURB. TURB. 0.021 1.311E-02 3.974E-03 -0.002
49 48 T-48 372844.201 8498997.472 13.480 65.842 66.765 0.097 2.520 59.80 1.516 23.647 8.973E-01 0.028 55837.138 TURB. TURB. 0.020 1.406E-02 2.131E-02 -0.007
48 47 T-47 372844.501 8498997.516 13.481 65.852 66.767 0.097 2.617 59.80 0.303 23.951 9.319E-01 0.005 57986.421 TURB. TURB. 0.020 1.504E-02 4.559E-03 -0.001
47 46 T-46 372846.001 8498997.735 13.488 65.853 66.768 0.097 2.714 59.80 1.516 25.467 9.664E-01 0.026 60135.737 TURB. TURB. 0.020 1.604E-02 2.432E-02 -0.007
46 45 T-45 372846.301 8498997.778 13.490 65.860 66.770 0.097 2.811 59.80 0.303 25.770 1.001E+00 0.005 62285.200 TURB. TURB. 0.020 1.708E-02 5.177E-03 -0.002
45 44 T-44 372847.801 8498997.997 13.497 65.862 66.770 0.097 2.908 59.80 1.516 27.286 1.035E+00 0.024 64434.695 TURB. TURB. 0.020 1.815E-02 2.751E-02 -0.007
44 43 T-43 372848.101 8498998.041 13.498 65.869 66.773 0.097 3.005 59.80 0.303 27.589 1.070E+00 0.005 66584.353 TURB. TURB. 0.020 1.925E-02 5.836E-03 -0.001
43 42 T-42 372849.601 8498998.259 13.506 65.871 66.774 0.097 3.102 59.80 1.516 29.105 1.105E+00 0.023 68734.059 TURB. TURB. 0.020 2.037E-02 3.088E-02 -0.008
42 41 T-41 372849.901 8498998.303 13.507 65.879 66.775 0.097 3.199 59.80 0.303 29.408 1.139E+00 0.004 70883.912 TURB. TURB. 0.019 2.152E-02 6.526E-03 -0.001
41 40 T-40 372851.401 8498998.522 13.514 65.880 66.776 0.097 3.296 59.80 1.516 30.924 1.174E+00 0.022 73033.797 TURB. TURB. 0.019 2.271E-02 3.442E-02 -0.007
40 39 T-39 372851.701 8498998.565 13.516 65.887 66.778 0.097 3.393 59.80 0.303 31.227 1.208E+00 0.004 75183.845 TURB. TURB. 0.019 2.392E-02 7.249E-03 -0.002
39 38 T-38 372853.201 8498998.784 13.523 65.889 66.777 0.097 3.490 59.80 1.516 32.743 1.243E+00 0.020 77333.910 TURB. TURB. 0.019 2.516E-02 3.813E-02 -0.007
38 37 T-37 372853.501 8498998.828 13.524 65.897 66.780 0.097 3.588 59.80 0.303 33.046 1.277E+00 0.004 79484.137 TURB. TURB. 0.019 2.642E-02 8.011E-03 -0.001
37 36 T-36 372855.001 8498999.046 13.531 65.898 66.781 0.097 3.685 59.80 1.516 34.562 1.312E+00 0.019 81634.397 TURB. TURB. 0.019 2.772E-02 4.201E-02 -0.007
36 35 T-35 372855.301 8498999.090 13.533 65.906 66.782 0.097 3.782 59.80 0.303 34.865 1.346E+00 0.004 83784.803 TURB. TURB. 0.019 2.904E-02 8.805E-03 -0.002
35 34 T-34 372856.801 8498999.308 13.541 65.908 66.783 0.097 3.879 71.20 1.516 36.381 9.742E-01 0.026 72175.960 TURB. TURB. 0.019 1.316E-02 1.995E-02 -0.008
34 33 T-33 372857.101 8498999.352 13.543 65.916 66.785 0.097 3.976 71.20 0.303 36.684 9.986E-01 0.005 73982.236 TURB. TURB. 0.019 1.375E-02 4.170E-03 -0.002
33 32 T-32 372858.601 8498999.571 13.551 65.917 66.785 0.097 4.073 71.20 1.516 38.200 1.023E+00 0.025 75788.524 TURB. TURB. 0.019 1.436E-02 2.177E-02 -0.008
32 31 T-31 372858.901 8498999.614 13.553 65.923 66.788 0.097 4.170 71.20 0.303 38.503 1.047E+00 0.005 77594.948 TURB. TURB. 0.019 1.498E-02 4.540E-03 -0.002
31 30 T-30 372860.401 8498999.833 13.562 65.925 66.788 0.097 4.267 71.20 1.516 40.019 1.072E+00 0.024 79401.399 TURB. TURB. 0.019 1.561E-02 2.366E-02 -0.009
30 29 T-29 372860.701 8498999.877 13.564 65.932 66.791 0.097 4.364 71.20 0.303 40.322 1.096E+00 0.005 81207.986 TURB. TURB. 0.019 1.625E-02 4.928E-03 -0.002
29 28 T-28 372862.201 8499000.095 13.572 65.934 66.791 0.097 4.461 71.20 1.516 41.838 1.120E+00 0.023 83014.599 TURB. TURB. 0.019 1.690E-02 2.562E-02 -0.008
28 27 T-27 372862.501 8499000.139 13.574 65.943 66.793 0.097 4.558 71.20 0.303 42.141 1.145E+00 0.004 84821.350 TURB. TURB. 0.019 1.757E-02 5.327E-03 -0.002
27 26 T-26 372864.001 8499000.357 13.583 65.944 66.794 0.097 4.655 71.20 1.516 43.657 1.169E+00 0.022 86628.128 TURB. TURB. 0.019 1.825E-02 2.766E-02 -0.009
26 25 T-25 372864.301 8499000.401 13.584 65.952 66.795 0.097 4.752 71.20 0.303 43.960 1.194E+00 0.004 88435.031 TURB. TURB. 0.019 1.893E-02 5.741E-03 -0.001
25 24 T-24 372865.801 8499000.620 13.593 65.953 66.796 0.097 4.850 71.20 1.516 45.476 1.218E+00 0.021 90241.962 TURB. TURB. 0.018 1.963E-02 2.976E-02 -0.009
24 23 T-23 372866.101 8499000.663 13.595 65.960 66.799 0.097 4.947 71.20 0.303 45.779 1.242E+00 0.004 92049.031 TURB. TURB. 0.018 2.035E-02 6.166E-03 -0.002
23 22 T-22 372867.601 8499000.882 13.607 65.962 66.798 0.097 5.044 71.20 1.516 47.295 1.267E+00 0.020 93856.115 TURB. TURB. 0.018 2.107E-02 3.194E-02 -0.012
22 21 T-21 372867.901 8499000.926 13.611 65.969 66.801 0.097 5.141 71.20 0.303 47.598 1.291E+00 0.004 95663.336 TURB. TURB. 0.018 2.180E-02 6.611E-03 -0.004
21 20 T-20 372869.401 8499001.144 13.630 65.971 66.802 0.097 5.238 71.20 1.516 49.114 1.316E+00 0.019 97470.599 TURB. TURB. 0.018 2.255E-02 3.418E-02 -0.019
20 19 T-19 372869.701 8499001.188 13.634 65.979 66.803 0.097 5.335 71.20 0.303 49.417 1.340E+00 0.004 99277.984 TURB. TURB. 0.018 2.330E-02 7.066E-03 -0.004
19 18 T-18 372871.201 8499001.407 13.653 65.980 66.726 0.097 5.432 85.60 1.516 50.933 9.439E-01 0.027 84079.493 TURB. TURB. 0.019 9.944E-03 1.508E-02 -0.019
18 17 T-17 372871.501 8499001.450 13.657 65.987 66.807 0.097 5.529 85.60 0.303 51.236 9.608E-01 0.005 85582.966 TURB. TURB. 0.019 1.026E-02 3.111E-03 -0.004
17 16 T-16 372873.001 8499001.669 13.676 65.989 66.807 0.097 5.626 85.60 1.516 52.752 9.777E-01 0.026 87086.461 TURB. TURB. 0.019 1.059E-02 1.605E-02 -0.019
16 15 T-15 372873.301 8499001.713 13.680 65.996 66.809 0.097 5.724 85.60 0.303 53.056 9.946E-01 0.005 88590.057 TURB. TURB. 0.019 1.092E-02 3.311E-03 -0.004
15 14 T-14 372874.801 8499001.931 13.699 65.997 66.810 0.097 5.821 85.60 1.516 54.572 1.011E+00 0.025 90093.675 TURB. TURB. 0.018 1.125E-02 1.706E-02 -0.019
14 13 T-13 372875.101 8499001.975 13.702 66.006 66.812 0.097 5.918 85.60 0.303 54.875 1.028E+00 0.005 91597.416 TURB. TURB. 0.018 1.159E-02 3.515E-03 -0.003
13 12 T-12 372876.601 8499002.193 13.721 66.007 66.812 0.097 6.015 85.60 1.516 56.391 1.045E+00 0.024 93101.169 TURB. TURB. 0.018 1.194E-02 1.810E-02 -0.019
12 11 T-11 372876.901 8499002.237 13.725 66.015 66.814 0.097 6.112 85.60 0.303 56.694 1.062E+00 0.005 94605.033 TURB. TURB. 0.018 1.229E-02 3.725E-03 -0.004
11 10 T-10 372878.401 8499002.456 13.743 66.016 66.815 0.097 6.209 85.60 1.516 58.210 1.079E+00 0.023 96108.920 TURB. TURB. 0.018 1.264E-02 1.916E-02 -0.018
10 9 T-9 372878.701 8499002.499 13.747 66.022 66.817 0.097 6.307 85.60 0.303 58.513 1.096E+00 0.005 97612.908 TURB. TURB. 0.018 1.300E-02 3.939E-03 -0.004
9 8 T-8 372880.201 8499002.718 13.765 66.024 66.817 0.097 6.404 85.60 1.516 60.029 1.113E+00 0.023 99116.918 TURB. TURB. 0.018 1.336E-02 2.025E-02 -0.018
8 7 T-7 372880.501 8499002.762 13.769 66.031 66.820 0.097 6.501 85.60 0.303 60.332 1.130E+00 0.004 100621.041 TURB. TURB. 0.018 1.372E-02 4.161E-03 -0.004
7 6 T-6 372882.001 8499002.980 13.787 66.033 66.821 0.097 6.598 85.60 1.516 61.848 1.147E+00 0.022 102125.197 TURB. TURB. 0.018 1.409E-02 2.136E-02 -0.018
6 5 T-5 372882.301 8499003.024 13.791 66.041 66.822 0.097 6.695 85.60 0.303 62.151 1.163E+00 0.004 103629.457 TURB. TURB. 0.018 1.447E-02 4.387E-03 -0.004
5 4 T-4 372883.801 8499003.242 13.810 66.043 66.823 0.097 6.792 85.60 1.516 63.667 1.180E+00 0.021 105133.740 TURB. TURB. 0.018 1.485E-02 2.251E-02 -0.019
4 3 T-3 372884.101 8499003.286 13.814 66.051 66.825 0.097 6.890 85.60 0.303 63.971 1.197E+00 0.004 106638.139 TURB. TURB. 0.018 1.523E-02 4.619E-03 -0.004
3 2 T-2 372885.601 8499003.505 13.833 66.052 66.825 0.097 6.987 85.60 1.516 65.487 1.214E+00 0.021 108142.548 TURB. TURB. 0.018 1.562E-02 2.368E-02 -0.019
2 1 T-1 372885.901 8499003.548 13.837 66.059 66.828 0.097 7.084 85.60 0.303 65.790 1.231E+00 0.004 109647.071 TURB. TURB. 0.018 1.601E-02 4.853E-03 -0.004
1 V-44 T-0 372886.651 8499003.658 13.847 66.061 66.828 0.097 7.181 85.60 0.758 66.548 1.248E+00 0.0 0.010 111151.615 TURB. TURB. 0.018 1.641E-02 1.244E-02 0.0 -0.010 0.0



































Sub. Unidad de Riego # 45 
 
 
V-45 Pmáx 10.53 Pmín 9.10
-1.554E-02 9.70 9.70 -1.195E-01 9.82
7.117E-01 9.68 5.833E-01 9.10 9.68
4.076E-03 10.40 6.191E-01 9.78 -1.311E-01 10.53
P-V 45 10.4
∆H 13.55% C.U 92.02%
X = 0.49 K = 0.252 CV = 2.50%
e= 2 qa = 0.79 qns = 7.436E-01
G G Elem. Q Q Ø L L VEL. T REYN. REG. REG. f hf hk
f i Man. (qa) ∑ INT.  ∑ Re SEGÚNSEGÚN ∆z
# # # X Y Z (l/h) (l/h) (mm.) (m) (m) (m/s) (min) Re Re critico (m)
195 372757.801 8498925.622 12.837 58.280
195 194 T-194 372757.801 8498925.922 12.839 0.790 0.790 16.100 0.300 57.980 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.328E-03
194 193 T-193 372757.801 8498926.222 12.840 0.790 1.580 16.100 0.300 57.680 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.328E-03
193 192 T-192 372757.801 8498926.522 12.841 0.790 2.370 16.100 0.300 57.380 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.328E-03
4 3 T-3 372757.801 8498983.221 13.092 0.790 151.680 16.100 0.300 0.680 2.070E-01 0.024 3467.262 CRIT. TURB. 0.042 1.698E-03 2.183E-04 -1.328E-03
3 2 T-2 372757.801 8498983.521 13.094 0.790 152.470 16.100 0.300 0.380 2.080E-01 0.024 3485.321 CRIT. TURB. 0.042 1.713E-03 2.206E-04 -1.328E-03
2 1 T-1 372757.801 8498983.821 13.095 0.790 153.260 16.100 0.300 0.080 2.091E-01 0.024 3503.379 CRIT. TURB. 0.042 1.728E-03 2.229E-04 -1.328E-03
1 L70 T-0 153.260 16.000 0.700 2.117E-01 0.055 3525.276 CRIT. TURB. 0.042 4.152E-03 2.285E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.260E-01 1.475E-02 -2.576E-01
217 372763.201 8499050.469 13.509 65.041
217 216 T-216 372763.201 8499050.169 13.507 0.790 0.790 16.100 0.300 64.741 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.831E-03
216 215 T-215 372763.201 8499049.869 13.505 0.790 1.580 16.100 0.300 64.441 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.831E-03
215 214 T-214 372763.201 8499049.569 13.503 0.790 2.370 16.100 0.300 64.141 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.831E-03
4 3 T-3 372763.201 8498986.270 13.117 0.790 169.060 16.100 0.300 0.841 2.307E-01 0.022 3864.553 CRIT. TURB. 0.040 2.042E-03 2.712E-04 1.831E-03
3 2 T-2 372763.201 8498985.970 13.115 0.790 169.850 16.100 0.300 0.541 2.318E-01 0.022 3882.611 CRIT. TURB. 0.040 2.058E-03 2.737E-04 1.831E-03
2 1 T-1 372763.201 8498985.670 13.113 0.790 170.640 16.100 0.300 0.241 2.328E-01 0.021 3900.670 CRIT. TURB. 0.040 2.075E-03 2.763E-04 1.831E-03
1 L64 T-0 170.640 16.000 0.700 2.357E-01 0.049 3925.049 CRIT. TURB. 0.040 4.985E-03 2.833E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.688E-01 2.031E-02 3.955E-01
219 372819.301 8499059.243 13.751 65.684
219 218 T-218 372819.301 8499058.943 13.749 0.790 0.790 16.100 0.300 65.384 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 1.955E-03
218 217 T-217 372819.301 8499058.643 13.747 0.790 1.580 16.100 0.300 65.084 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 1.955E-03
217 216 T-216 372819.301 8499058.343 13.745 0.790 2.370 16.100 0.300 64.784 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 1.955E-03
4 3 T-3 372819.301 8498994.444 13.329 0.790 170.640 16.100 0.300 0.884 2.328E-01 0.021 3900.670 CRIT. TURB. 0.040 2.075E-03 2.763E-04 1.955E-03
3 2 T-2 372819.301 8498994.144 13.327 0.790 171.430 16.100 0.300 0.584 2.339E-01 0.021 3918.729 CRIT. TURB. 0.040 2.091E-03 2.789E-04 1.955E-03
2 1 T-1 372819.301 8498993.844 13.325 0.790 172.220 16.100 0.300 0.284 2.350E-01 0.021 3936.787 CRIT. TURB. 0.040 2.108E-03 2.814E-04 1.955E-03
1 L1 T-0 172.220 16.000 0.700 2.379E-01 0.049 3961.392 CRIT. TURB. 0.040 5.064E-03 2.885E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.731E-01 2.088E-02 4.261E-01
223 372819.301 8498927.245 12.994 66.736
223 222 T-222 372819.301 8498927.545 12.995 0.790 0.790 16.100 0.300 66.436 1.078E-03 4.639 18.059 LAM. LAM. 3.544 3.911E-06 5.922E-09 -1.492E-03
222 221 T-221 372819.301 8498927.845 12.997 0.790 1.580 16.100 0.300 66.136 2.156E-03 2.319 36.117 LAM. LAM. 1.772 7.821E-06 2.369E-08 -1.492E-03
221 220 T-220 372819.301 8498928.145 12.998 0.790 2.370 16.100 0.300 65.836 3.234E-03 1.546 54.176 LAM. LAM. 1.181 1.173E-05 5.330E-08 -1.492E-03
4 3 T-3 372819.301 8498993.244 13.322 0.790 173.800 16.100 0.300 0.736 2.371E-01 0.021 3972.905 CRIT. TURB. 0.040 2.141E-03 2.866E-04 -1.492E-03
3 2 T-2 372819.301 8498993.544 13.324 0.790 174.590 16.100 0.300 0.436 2.382E-01 0.021 3990.963 CRIT. TURB. 0.040 2.157E-03 2.892E-04 -1.492E-03
2 1 T-1 372819.301 8498993.844 13.325 0.790 175.380 16.100 0.300 0.136 2.393E-01 0.021 4009.022 TURB.TURB. 0.040 2.174E-03 2.919E-04 -1.492E-03
1 L1 T-0 175.380 16.000 0.700 2.423E-01 0.048 4034.078 TURB.TURB. 0.040 5.224E-03 2.992E-04 0.600
∆P/γ= ∆V2/2g= ∆Z= ∑ 1.818E-01 2.204E-02 -3.313E-01
GOTERO
COOR.
-1.195E-01 -2.285E-03 -2.580E-01 27.180
5.833E-01 -2.833E-03 3.970E-01 27.671
6.191E-01 -2.885E-03 4.280E-01 27.714
-3.320E-01 27.797-1.311E-01 -2.992E-03  
 
U U Elem. L. L. Q Q Ø L L VEL. ∆V2 T REYN. REG. REG. f J hf
f i Tub. S. I. (qL) ∑ INT. ∑ ∑ - Re SEGÚN SEGÚN ∑ ∆z ∆Z
# # # X Y Z (m) (m) (l/s) (l/s) (mm.) (m) (m) (m) (m/s) 2g (min) Re Re critico (m/m) (mca) (mca) (m) (m)
70 372757.801 8498983.821 13.095
70 69 T-69 372758.101 8498984.927 13.103 58.280 0.043 0.043 44.40 1.334 1.334 2.753E-02 0.807 1272.106 LAMI. LAMI. 0.050 4.378E-05 5.841E-05 -0.008
69 68 T-68 372759.601 8498985.146 13.106 7.398 65.058 0.053 0.096 44.40 1.516 2.850 6.176E-02 0.409 2853.646 CRIT. TURB. 0.044 1.937E-04 2.936E-04 -0.003
68 67 T-67 372759.901 8498985.189 13.106 32.090 66.726 0.072 0.168 44.40 0.303 3.153 1.084E-01 0.047 5010.552 TURB. TURB. 0.037 5.050E-04 1.531E-04 0.000
67 66 T-66 372761.401 8498985.408 13.109 35.929 66.729 0.075 0.243 44.40 1.516 4.669 1.569E-01 0.161 7251.322 TURB. TURB. 0.034 9.537E-04 1.446E-03 -0.003
66 65 T-65 372761.701 8498985.452 13.110 55.123 66.745 0.089 0.332 44.40 0.303 4.972 2.145E-01 0.024 9911.407 TURB. TURB. 0.031 1.638E-03 4.967E-04 -0.001
65 64 T-64 372763.201 8498985.670 13.113 58.961 66.748 0.092 0.424 44.40 1.516 6.488 2.739E-01 0.092 12655.334 TURB. TURB. 0.029 2.506E-03 3.799E-03 -0.003
64 63 T-63 372763.501 8498985.714 13.113 65.041 66.763 0.096 0.521 44.40 0.303 6.791 3.362E-01 0.015 15532.303 TURB. TURB. 0.028 3.584E-03 1.087E-03 0.000
63 62 T-62 372765.001 8498985.933 13.116 65.045 66.767 0.096 0.617 44.40 1.516 8.307 3.985E-01 0.063 18409.446 TURB. TURB. 0.026 4.828E-03 7.318E-03 -0.003
62 61 T-61 372765.301 8498985.976 13.117 65.063 66.783 0.096 0.713 44.40 0.303 8.610 4.607E-01 0.011 21287.332 TURB. TURB. 0.026 6.231E-03 1.888E-03 -0.001
61 60 T-60 372766.801 8498986.195 13.120 65.067 66.785 0.096 0.810 44.40 1.516 10.126 5.230E-01 0.048 24165.349 TURB. TURB. 0.025 7.789E-03 1.181E-02 -0.003
60 59 T-59 372767.101 8498986.239 13.121 65.085 66.801 0.096 0.906 44.40 0.303 10.429 5.853E-01 0.009 27044.108 TURB. TURB. 0.024 9.499E-03 2.880E-03 -0.001
59 58 T-58 372768.601 8498986.457 13.124 65.089 66.805 0.096 1.003 44.40 1.516 11.945 6.477E-01 0.039 29923.041 TURB. TURB. 0.024 1.136E-02 1.722E-02 -0.003
58 57 T-57 372768.901 8498986.501 13.124 65.108 66.820 0.097 1.099 44.40 0.303 12.248 7.100E-01 0.007 32802.718 TURB. TURB. 0.023 1.336E-02 4.052E-03 0.000
57 56 T-56 372770.401 8498986.719 13.127 65.111 66.823 0.097 1.196 44.40 1.516 13.764 7.723E-01 0.033 35682.526 TURB. TURB. 0.023 1.551E-02 2.351E-02 -0.003
56 55 T-55 372770.701 8498986.763 13.128 65.130 66.838 0.097 1.292 44.40 0.303 14.067 8.347E-01 0.006 38563.077 TURB. TURB. 0.022 1.780E-02 5.398E-03 -0.001
55 54 T-54 372772.201 8498986.982 13.131 65.133 66.842 0.097 1.389 44.40 1.516 15.583 8.970E-01 0.028 41443.780 TURB. TURB. 0.022 2.023E-02 3.067E-02 -0.003
54 53 T-53 372772.501 8498987.025 13.132 65.151 66.858 0.097 1.485 44.40 0.303 15.886 9.594E-01 0.005 44325.226 TURB. TURB. 0.022 2.280E-02 6.909E-03 -0.001
53 52 T-52 372774.001 8498987.244 13.135 65.156 66.860 0.097 1.582 44.40 1.516 17.402 1.022E+00 0.025 47206.825 TURB. TURB. 0.021 2.550E-02 3.866E-02 -0.003
52 51 T-51 372774.301 8498987.288 13.136 65.174 66.876 0.097 1.679 44.40 0.303 17.705 1.084E+00 0.005 50089.167 TURB. TURB. 0.021 2.834E-02 8.593E-03 -0.001
51 50 T-50 372775.801 8498987.506 13.139 65.177 66.879 0.097 1.775 44.40 1.516 19.221 1.147E+00 0.022 52971.639 TURB. TURB. 0.021 3.131E-02 4.746E-02 -0.003
50 49 T-49 372776.101 8498987.550 13.139 65.196 66.895 0.097 1.872 44.40 0.303 19.524 1.209E+00 0.004 55854.876 TURB. TURB. 0.021 3.442E-02 1.044E-02 0.000
49 48 T-48 372777.601 8498987.768 13.142 65.200 66.898 0.097 1.968 44.40 1.516 21.040 1.271E+00 0.020 58738.266 TURB. TURB. 0.020 3.765E-02 5.707E-02 -0.003
48 47 T-47 372777.901 8498987.812 13.143 65.219 66.913 0.097 2.065 44.40 0.303 21.343 1.334E+00 0.004 61622.399 TURB. TURB. 0.020 4.102E-02 1.244E-02 -0.001
47 46 T-46 372779.401 8498988.031 13.146 65.222 66.916 0.097 2.162 59.80 1.516 22.859 7.697E-01 0.033 47894.579 TURB. TURB. 0.021 1.069E-02 1.621E-02 -0.003
46 45 T-45 372779.701 8498988.074 13.147 65.240 66.932 0.097 2.258 59.80 0.303 23.162 8.041E-01 0.006 50036.624 TURB. TURB. 0.021 1.156E-02 3.504E-03 -0.001
45 44 T-44 372781.201 8498988.293 13.150 65.244 66.935 0.097 2.355 59.80 1.516 24.678 8.385E-01 0.030 52178.782 TURB. TURB. 0.021 1.246E-02 1.888E-02 -0.003
44 43 T-43 372781.501 8498988.337 13.150 65.263 66.951 0.097 2.452 59.80 0.303 24.981 8.730E-01 0.006 54321.492 TURB. TURB. 0.021 1.338E-02 4.058E-03 0.000
43 42 T-42 372783.001 8498988.555 13.153 65.267 66.954 0.097 2.549 59.80 1.516 26.497 9.074E-01 0.028 56464.315 TURB. TURB. 0.020 1.434E-02 2.173E-02 -0.003
42 41 T-41 372783.301 8498988.599 13.154 65.216 66.969 0.097 2.645 59.80 0.303 26.800 9.418E-01 0.005 58606.555 TURB. TURB. 0.020 1.532E-02 4.646E-03 -0.001
41 40 T-40 372784.801 8498988.818 13.157 65.289 66.973 0.097 2.742 59.80 1.516 28.316 9.763E-01 0.026 60750.042 TURB. TURB. 0.020 1.634E-02 2.477E-02 -0.003
40 39 T-39 372785.101 8498988.861 13.157 65.307 66.989 0.097 2.839 59.80 0.303 28.619 1.011E+00 0.005 62894.081 TURB. TURB. 0.020 1.738E-02 5.268E-03 0.000
39 38 T-38 372786.601 8498989.080 13.160 65.311 66.991 0.097 2.936 59.80 1.516 30.135 1.045E+00 0.024 65038.218 TURB. TURB. 0.020 1.845E-02 2.798E-02 -0.003
38 37 T-37 372786.901 8498989.124 13.160 65.329 66.996 0.097 3.032 59.80 0.303 30.438 1.080E+00 0.005 67182.727 TURB. TURB. 0.020 1.956E-02 5.930E-03 0.000
37 36 T-36 372788.401 8498989.342 13.162 65.333 66.994 0.097 3.129 59.80 1.516 31.954 1.114E+00 0.023 69327.268 TURB. TURB. 0.020 2.069E-02 3.136E-02 -0.002
36 35 T-35 372788.701 8498989.386 13.163 65.352 66.981 0.097 3.226 59.80 0.303 32.257 1.149E+00 0.004 71471.907 TURB. TURB. 0.019 2.184E-02 6.624E-03 -0.001
35 34 T-34 372790.201 8498989.604 13.166 65.355 66.979 0.097 3.323 59.80 1.516 33.773 1.183E+00 0.021 73616.563 TURB. TURB. 0.019 2.303E-02 3.491E-02 -0.003
34 33 T-33 372790.501 8498989.648 13.167 65.374 66.967 0.097 3.419 59.80 0.303 34.076 1.218E+00 0.004 75761.331 TURB. TURB. 0.019 2.425E-02 7.352E-03 -0.001
33 32 T-32 372792.001 8498989.867 13.171 65.378 66.965 0.097 3.516 59.80 1.516 35.592 1.252E+00 0.020 77906.133 TURB. TURB. 0.019 2.549E-02 3.864E-02 -0.004
32 31 T-31 372792.301 8498989.910 13.171 65.396 66.953 0.097 3.613 59.80 0.303 35.895 1.286E+00 0.004 80051.031 TURB. TURB. 0.019 2.676E-02 8.110E-03 0.000
31 30 T-30 372793.801 8498990.129 13.175 65.400 66.950 0.097 3.710 59.80 1.516 37.411 1.321E+00 0.019 82195.946 TURB. TURB. 0.019 2.806E-02 4.254E-02 -0.004
30 29 T-29 372794.101 8498990.173 13.175 65.418 66.939 0.097 3.807 71.20 0.303 37.714 9.561E-01 0.005 70836.942 TURB. TURB. 0.019 1.273E-02 3.859E-03 0.000
29 28 T-28 372795.601 8498990.391 13.179 65.421 66.937 0.097 3.904 71.20 1.516 39.230 9.804E-01 0.026 72638.539 TURB. TURB. 0.019 1.331E-02 2.018E-02 -0.004
28 27 T-27 372795.901 8498990.435 13.180 65.440 66.924 0.097 4.000 71.20 0.303 39.533 1.005E+00 0.005 74440.217 TURB. TURB. 0.019 1.391E-02 4.217E-03 -0.001
27 26 T-26 372797.401 8498990.653 13.183 65.444 66.922 0.097 4.097 71.20 1.516 41.049 1.029E+00 0.025 76241.922 TURB. TURB. 0.019 1.452E-02 2.200E-02 -0.003
26 25 T-25 372797.701 8498990.697 13.184 65.463 66.910 0.097 4.194 71.20 0.303 41.352 1.053E+00 0.005 78043.723 TURB. TURB. 0.019 1.513E-02 4.589E-03 -0.001
25 24 T-24 372799.201 8498990.916 13.187 65.466 66.907 0.097 4.291 71.20 1.516 42.868 1.078E+00 0.023 79845.524 TURB. TURB. 0.019 1.577E-02 2.390E-02 -0.003
24 23 T-23 372799.501 8498990.959 13.188 65.484 66.895 0.097 4.388 71.20 0.303 43.171 1.102E+00 0.005 81647.420 TURB. TURB. 0.019 1.641E-02 4.973E-03 -0.001
23 22 T-22 372801.001 8498991.178 13.193 65.489 66.892 0.097 4.485 71.20 1.516 44.687 1.126E+00 0.022 83449.344 TURB. TURB. 0.019 1.706E-02 2.587E-02 -0.005
22 21 T-21 372801.301 8498991.222 13.194 65.507 66.880 0.097 4.581 71.20 0.303 44.990 1.151E+00 0.004 85251.349 TURB. TURB. 0.019 1.773E-02 5.376E-03 -0.001
21 20 T-20 372802.801 8498991.440 13.198 65.510 66.878 0.097 4.678 71.20 1.516 46.506 1.175E+00 0.022 87053.369 TURB. TURB. 0.019 1.841E-02 2.790E-02 -0.004
20 19 T-19 372803.101 8498991.484 13.199 65.529 66.866 0.097 4.775 71.20 0.303 46.809 1.199E+00 0.004 88855.484 TURB. TURB. 0.019 1.910E-02 5.790E-03 -0.001
19 18 T-18 372804.601 8498991.703 13.202 65.532 66.864 0.097 4.872 71.20 1.516 48.325 1.224E+00 0.021 90657.612 TURB. TURB. 0.018 1.980E-02 3.001E-02 -0.003
18 17 T-17 372804.901 8498991.746 13.204 65.550 66.852 0.097 4.969 71.20 0.303 48.628 1.248E+00 0.004 92459.823 TURB. TURB. 0.018 2.051E-02 6.215E-03 -0.002
17 16 T-16 372806.401 8498991.965 13.212 65.555 66.849 0.097 5.066 71.20 1.516 50.144 1.272E+00 0.020 94262.061 TURB. TURB. 0.018 2.123E-02 3.218E-02 -0.008
16 15 T-15 372806.701 8498992.008 13.214 65.573 66.838 0.097 5.162 71.20 0.303 50.447 1.297E+00 0.004 96064.395 TURB. TURB. 0.018 2.197E-02 6.657E-03 -0.002
15 14 T-14 372808.201 8498992.227 13.225 65.577 66.836 0.097 5.259 71.20 1.516 51.963 1.321E+00 0.019 97866.742 TURB. TURB. 0.018 2.271E-02 3.443E-02 -0.011
14 13 T-13 372808.501 8498992.271 13.228 65.595 66.824 0.097 5.356 71.20 0.303 52.266 1.345E+00 0.004 99669.171 TURB. TURB. 0.018 2.347E-02 7.116E-03 -0.003
13 12 T-12 372810.001 8498992.489 13.241 65.599 66.822 0.097 5.453 85.60 1.516 53.782 9.475E-01 0.027 84401.634 TURB. TURB. 0.019 1.001E-02 1.518E-02 -0.013
12 11 T-11 372810.301 8498992.533 13.244 65.618 66.810 0.097 5.550 85.60 0.303 54.086 9.644E-01 0.005 85900.952 TURB. TURB. 0.019 1.033E-02 3.133E-03 -0.003
11 10 T-10 372811.801 8498992.752 13.257 65.621 66.808 0.097 5.647 85.60 1.516 55.601 9.812E-01 0.026 87400.282 TURB. TURB. 0.019 1.066E-02 1.616E-02 -0.013
10 9 T-9 372812.101 8498992.795 13.260 65.633 66.796 0.097 5.744 85.60 0.303 55.905 9.980E-01 0.005 88899.611 TURB. TURB. 0.019 1.099E-02 3.330E-03 -0.003
9 8 T-8 372813.601 8498993.014 13.274 65.636 66.793 0.097 5.841 85.60 1.516 57.421 1.015E+00 0.025 90398.940 TURB. TURB. 0.018 1.132E-02 1.717E-02 -0.014
8 7 T-7 372813.901 8498993.058 13.276 65.646 66.782 0.097 5.937 85.60 0.303 57.724 1.032E+00 0.005 91898.258 TURB. TURB. 0.018 1.166E-02 3.536E-03 -0.002
7 6 T-6 372815.401 8498993.276 13.290 65.647 66.779 0.097 6.034 85.60 1.516 59.240 1.049E+00 0.024 93397.553 TURB. TURB. 0.018 1.201E-02 1.820E-02 -0.014
6 5 T-5 372815.701 8498993.320 13.293 65.658 66.767 0.097 6.131 85.60 0.303 59.543 1.065E+00 0.005 94896.836 TURB. TURB. 0.018 1.235E-02 3.746E-03 -0.003
5 4 T-4 372817.201 8498993.538 13.306 65.660 66.765 0.097 6.228 85.60 1.516 61.059 1.082E+00 0.023 96396.119 TURB. TURB. 0.018 1.271E-02 1.926E-02 -0.013
4 3 T-3 372817.501 8498993.582 13.309 65.669 66.752 0.097 6.325 85.60 0.303 61.362 1.099E+00 0.005 97895.368 TURB. TURB. 0.018 1.306E-02 3.961E-03 -0.003
3 2 T-2 372819.001 8498993.801 13.323 65.671 66.750 0.097 6.422 85.60 1.516 62.878 1.116E+00 0.023 99394.617 TURB. TURB. 0.018 1.342E-02 2.035E-02 -0.014
2 1 T-1 372819.301 8498993.844 13.325 65.681 66.739 0.097 6.519 85.60 0.303 63.181 1.133E+00 0.004 100893.855 TURB. TURB. 0.018 1.379E-02 4.179E-03 -0.002
1 V-45 T-0 372820.075 8498993.957 13.332 65.684 66.736 0.097 6.615 85.60 0.782 63.963 1.150E+00 0.0 0.011 102393.093 TURB. TURB. 0.018 1.416E-02 1.108E-02 0.0 -0.007 0.0




















































Anexo 10.4.6 Cabezal de Control de Riego 
Turno I
U U Q L Q Ø L VELOC. Flujo f J k h f h k
TUB. ∑ Int MAT. ∑ Re SEGÚN
Inic Fin l/s m l/s mm m m/s Re critico (m/m) mca mca
14
14 13 T-13 78.640 6.590 78.640 202.700 SCH-40 6.590 2.437E+00 514015.822 TURB. 0.022 0.033 9.460 2.173E-01 2.863E+00
13 12 T-12 7.864 0.300 7.864 202.700 SCH-40 6.890 2.437E-01 51401.582 TURB. 0.025 0.000 632.000 1.128E-04 1.913E+00
12 11 T-11 15.728 0.300 15.728 202.700 SCH-40 7.190 4.874E-01 102803.164 TURB. 0.024 0.001 2.000 4.232E-04 2.421E-02
11 10 T-10 23.592 0.300 23.592 202.700 SCH-40 7.490 7.311E-01 154204.747 TURB. 0.023 0.003 2.000 9.280E-04 5.448E-02
10 9 T-9 31.456 0.300 31.456 202.700 SCH-40 7.790 9.748E-01 205606.329 TURB. 0.023 0.005 2.000 1.627E-03 9.161E-02
9 8 T-8 39.320 2.180 39.320 202.700 SCH-40 9.970 1.218E+00 257007.911 TURB. 0.022 0.008 0.050 1.831E-02 3.784E-03
8 7 T-7 31.456 0.760 31.456 202.700 SCH-40 10.730 9.748E-01 205606.329 TURB. 0.023 0.005 2.000 4.121E-03 9.686E-02
7 6 T-6 23.592 0.760 23.592 202.700 SCH-40 11.490 7.311E-01 154204.747 TURB. 0.023 0.003 2.000 2.351E-03 5.448E-02
6 5 T-5 15.728 0.760 15.728 202.700 SCH-40 12.250 4.874E-01 102803.164 TURB. 0.024 0.001 2.000 1.072E-03 2.421E-02
5 4 T-4 7.864 0.760 7.864 202.700 SCH-40 13.010 2.437E-01 51401.582 TURB. 0.025 0.000 1601.050 2.858E-04 4.846E+00
4 3 T-3 78.640 3.010 78.640 202.700 SCH-40 16.020 2.437E+00 514015.822 TURB. 0.022 0.033 0.050 9.925E-02 1.513E-02
K= 16.020 ∆P/γ 11.333 mca Zanjado 1.000 m. ∑ 3.458E-01 9.987E+0037.442  
Turno II
U U Q L Q Ø L VELOC. Flujo f J k h f h k
TUB. ∑ Int MAT. ∑ Re SEGÚN
Inic Fin l/s m l/s mm m m/s Re critico (m/m) mca mca
14
14 13 T-13 76.477 6.590 76.477 202.700 SCH-40 6.590 2.370E+00 499877.772 TURB. 0.022 0.031 9.460 2.056E-01 2.708E+00
13 12 T-12 7.648 0.300 7.648 202.700 SCH-40 6.890 2.370E-01 49987.777 TURB. 0.025 0.000 632.000 1.070E-04 1.809E+00
12 11 T-11 15.295 0.300 15.295 202.700 SCH-40 7.190 4.740E-01 99975.554 TURB. 0.024 0.001 2.000 4.011E-04 2.290E-02
11 10 T-10 22.943 0.300 22.943 202.700 SCH-40 7.490 7.110E-01 149963.332 TURB. 0.023 0.003 2.000 8.790E-04 5.153E-02
10 9 T-9 30.591 0.300 30.591 202.700 SCH-40 7.790 9.480E-01 199951.109 TURB. 0.023 0.005 2.000 1.541E-03 9.161E-02
9 8 T-8 38.239 2.180 38.239 202.700 SCH-40 9.970 1.185E+00 249938.886 TURB. 0.023 0.008 0.050 1.733E-02 3.578E-03
8 7 T-7 30.591 0.760 30.591 202.700 SCH-40 10.730 9.480E-01 199951.109 TURB. 0.023 0.005 2.000 3.903E-03 9.160E-02
7 6 T-6 22.943 0.760 22.943 202.700 SCH-40 11.490 7.110E-01 149963.332 TURB. 0.023 0.003 2.000 2.227E-03 5.153E-02
6 5 T-5 15.295 0.760 15.295 202.700 SCH-40 12.250 4.740E-01 99975.554 TURB. 0.024 0.001 2.000 1.016E-03 2.290E-02
5 4 T-4 7.648 0.760 7.648 202.700 SCH-40 13.010 2.370E-01 49987.777 TURB. 0.025 0.000 1601.050 2.711E-04 4.583E+00
4 3 T-3 76.477 3.010 76.477 202.700 SCH-40 16.020 2.370E+00 499877.772 TURB. 0.022 0.031 0.050 9.392E-02 1.431E-02
K= 16.020 ∆P/γ 10.778 mca Zanjado 1.000 m. ∑ 3.272E-01 9.450E+0037.649  
Turno III
U U Q L Q Ø L VELOC. Flujo f J k h f h k
TUB. ∑ Int MAT. ∑ Re SEGÚN
Inic Fin l/s m l/s mm m m/s Re critico (m/m) mca mca
14
14 13 T-13 71.467 6.590 71.467 202.700 SCH-40 6.590 2.215E+00 467130.833 TURB. 0.022 0.027 9.460 1.798E-01 2.365E+00
13 12 T-12 7.147 0.300 7.147 202.700 SCH-40 6.890 2.215E-01 46713.083 TURB. 0.025 0.000 632.000 9.421E-05 1.580E+00
12 11 T-11 14.293 0.300 14.293 202.700 SCH-40 7.190 4.429E-01 93426.167 TURB. 0.024 0.001 2.000 3.521E-04 2.000E-02
11 10 T-10 21.440 0.300 21.440 202.700 SCH-40 7.490 6.644E-01 140139.250 TURB. 0.023 0.003 2.000 7.706E-04 4.500E-02
10 9 T-9 28.587 0.300 28.587 202.700 SCH-40 7.790 8.859E-01 186852.333 TURB. 0.023 0.004 2.000 1.349E-03 9.161E-02
9 8 T-8 35.734 2.180 35.734 202.700 SCH-40 9.970 1.107E+00 233565.417 TURB. 0.023 0.007 0.050 1.518E-02 3.125E-03
8 7 T-7 28.587 0.760 28.587 202.700 SCH-40 10.730 8.859E-01 186852.333 TURB. 0.023 0.004 2.000 3.419E-03 8.000E-02
7 6 T-6 21.440 0.760 21.440 202.700 SCH-40 11.490 6.644E-01 140139.250 TURB. 0.023 0.003 2.000 1.952E-03 4.500E-02
6 5 T-5 14.293 0.760 14.293 202.700 SCH-40 12.250 4.429E-01 93426.167 TURB. 0.024 0.001 2.000 8.919E-04 2.000E-02
5 4 T-4 7.147 0.760 7.147 202.700 SCH-40 13.010 2.215E-01 46713.083 TURB. 0.025 0.000 1601.050 2.387E-04 4.002E+00
4 3 T-3 71.467 3.010 71.467 202.700 SCH-40 16.020 2.215E+00 467130.833 TURB. 0.022 0.027 0.050 8.213E-02 1.250E-02
K= 16.020 ∆P/γ 9.551 mca Zanjado 1.000 m. ∑ 2.862E-01 8.264E+0038.204  
Turno IV
U U Q L Q Ø L VELOC. Flujo f J k h f h k
TUB. ∑ Int MAT. ∑ Re SEGÚN
Inic Fin l/s m l/s mm m m/s Re critico (m/m) mca mca
14
14 13 T-13 71.778 6.590 71.778 202.700 SCH-40 6.590 2.224E+00 469163.627 TURB. 0.022 0.028 9.460 1.814E-01 2.386E+00
13 12 T-12 7.178 0.300 7.178 202.700 SCH-40 6.890 2.224E-01 46916.363 TURB. 0.025 0.000 632.000 9.499E-05 1.594E+00
12 11 T-11 14.356 0.300 14.356 202.700 SCH-40 7.190 4.449E-01 93832.725 TURB. 0.024 0.001 2.000 3.550E-04 2.017E-02
11 10 T-10 21.533 0.300 21.533 202.700 SCH-40 7.490 6.673E-01 140749.088 TURB. 0.023 0.003 2.000 7.771E-04 4.539E-02
10 9 T-9 28.711 0.300 28.711 202.700 SCH-40 7.790 8.897E-01 187665.451 TURB. 0.023 0.005 2.000 1.361E-03 9.161E-02
9 8 T-8 35.889 2.180 35.889 202.700 SCH-40 9.970 1.112E+00 234581.814 TURB. 0.023 0.007 0.050 1.531E-02 3.152E-03
8 7 T-7 28.711 0.760 28.711 202.700 SCH-40 10.730 8.897E-01 187665.451 TURB. 0.023 0.005 2.000 3.448E-03 8.069E-02
7 6 T-6 21.533 0.760 21.533 202.700 SCH-40 11.490 6.673E-01 140749.088 TURB. 0.023 0.003 2.000 1.969E-03 4.539E-02
6 5 T-5 14.356 0.760 14.356 202.700 SCH-40 12.250 4.449E-01 93832.725 TURB. 0.024 0.001 2.000 8.994E-04 2.017E-02
5 4 T-4 7.178 0.760 7.178 202.700 SCH-40 13.010 2.224E-01 46916.363 TURB. 0.025 0.000 1601.050 2.406E-04 4.037E+00
4 3 T-3 71.778 3.010 71.778 202.700 SCH-40 16.020 2.224E+00 469163.627 TURB. 0.022 0.028 0.050 8.284E-02 1.261E-02
K= 16.020 ∆P/γ 9.624 mca Zanjado 1.000 m. ∑ 2.887E-01 8.336E+0038.167  
Turno V
U U Q L Q Ø L VELOC. Flujo f J k h f h k
TUB. ∑ Int MAT. ∑ Re SEGÚN
Inic Fin l/s m l/s mm m m/s Re critico (m/m) mca mca
14
14 13 T-13 75.391 6.590 75.391 202.700 SCH-40 6.590 2.336E+00 492779.334 TURB. 0.022 0.030 9.460 1.999E-01 2.632E+00
13 12 T-12 7.539 0.300 7.539 202.700 SCH-40 6.890 2.336E-01 49277.933 TURB. 0.025 0.000 632.000 1.042E-04 1.758E+00
12 11 T-11 15.078 0.300 15.078 202.700 SCH-40 7.190 4.673E-01 98555.867 TURB. 0.024 0.001 2.000 3.902E-04 2.226E-02
11 10 T-10 22.617 0.300 22.617 202.700 SCH-40 7.490 7.009E-01 147833.800 TURB. 0.023 0.003 2.000 8.549E-04 5.007E-02
10 9 T-9 30.156 0.300 30.156 202.700 SCH-40 7.790 9.345E-01 197111.734 TURB. 0.023 0.005 2.000 1.498E-03 9.161E-02
9 8 T-8 37.696 2.180 37.696 202.700 SCH-40 9.970 1.168E+00 246389.667 TURB. 0.023 0.008 0.050 1.685E-02 3.477E-03
8 7 T-7 30.156 0.760 30.156 202.700 SCH-40 10.730 9.345E-01 197111.734 TURB. 0.023 0.005 2.000 3.795E-03 8.902E-02
7 6 T-6 22.617 0.760 22.617 202.700 SCH-40 11.490 7.009E-01 147833.800 TURB. 0.023 0.003 2.000 2.166E-03 5.007E-02
6 5 T-5 15.078 0.760 15.078 202.700 SCH-40 12.250 4.673E-01 98555.867 TURB. 0.024 0.001 2.000 9.885E-04 2.226E-02
5 4 T-4 7.539 0.760 7.539 202.700 SCH-40 13.010 2.336E-01 49277.933 TURB. 0.025 0.000 1601.050 2.639E-04 4.454E+00
4 3 T-3 75.391 3.010 75.391 202.700 SCH-40 16.020 2.336E+00 492779.334 TURB. 0.022 0.030 0.050 9.130E-02 1.391E-02
K= 16.020 ∆P/γ 10.505 mca Zanjado 1.000 m. ∑ 3.181E-01 9.187E+0037.760
Anexo 10.4.7 Ruta Crítica 
 
Anexo 10.4.7.1 Ruta crítica 
 
TURNO I
(Q) Q Ø Ø L V ∆V REG. f ∑K h P/γ Hb
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Según accesor hf ∑ ∆z hk ∑ ∑ TOTAL
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca
U-68 373461.284 8500168.006 25.236 13.871
U-68 U-67 373529.684 8500174.032 25.747 T-67 6.601 68.667 6.601 133.000 140mm C-5 68.667 0.475 TURB. 0.020 2.017 0.117 -0.511 0.023 -0.371 13.500
U-67 U-66 373529.991 8500174.059 25.749 T-66 6.595 0.308 13.196 152.000 160mm C-5 68.975 0.727 TURB. 0.018 0.800 0.001 -0.002 0.022 0.021 13.521
U-66 U-60 373602.398 8500066.655 26.110 T-65 0.000 129.532 13.196 152.000 160mm C-5 198.507 0.727 TURB. 0.018 2.000 0.403 -0.361 0.054 0.096 13.617
U-60 U-59 373638.012 8500013.480 25.929 T-59 19.753 64.000 32.949 237.600 250mm C-5 262.507 0.743 TURB. 0.016 0.800 0.121 0.181 0.023 0.324 13.941
U-59 U-58 373669.270 8499972.276 25.827 T-58 0.000 51.719 32.949 237.600 250mm C-5 314.226 0.743 TURB. 0.016 0.800 0.098 0.102 0.023 0.222 14.163
U-58 U-45 373696.768 8499928.155 25.829 T-57 0.000 51.988 32.949 237.600 250mm C-5 366.214 0.743 TURB. 0.016 0.800 0.098 -0.002 0.023 0.119 14.282
U-45 U-43 373697.436 8499922.191 25.794 T-44 38.117 6.001 71.066 237.600 250mm C-5 372.215 1.603 TURB. 0.014 0.000 0.046 0.035 0.000 0.081 14.363
U-43 U-2 373698.180 8499915.538 25.896 T-42 7.574 6.695 78.640 237.600 250mm C-5 378.911 1.774 TURB. 0.014 0.200 0.061 -0.102 0.032 -0.009 14.354
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 78.640 237.600 250mm C-5 383.633 1.774 TURB. 0.014 0.017 0.043 -0.104 0.003 -0.058 14.296
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 78.640 202.700 8" SCH40 399.653 2.437 TURB. 0.022 - - 0.000 11.333 11.333 11.333 25.629
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 78.640 202.700 8" SCH40 415.503 2.437 TURB. 0.022 1.150 0.523 0.523 16.440 0.348 0.348 17.311 39.56
BOM. F A 373704.000 8499904.000 11.560 T-SUC. 0.000 0.001 78.640 202.700 8" SCH40 415.504 2.437 TURB. 0.022 2.000 0.000 0.000 -2.000 0.605 0.605 0.605 -1.395 1.395
∑ 10.58 1.51 1.51 13.68 12.49 12.49
U-62 373482.884 8500056.125 25.168 14.140
U-62 U-61 373601.684 8500066.592 26.103 T-61 10.861 119.264 10.861 152.000 160mm C-5 119.264 0.599 TURB. 0.018 2.017 0.261 -0.935 0.037 -0.637 13.503
U-61 U-60 373602.398 8500066.655 26.110 T-60 8.892 0.717 19.753 152.000 160mm C-5 119.981 1.089 TURB. 0.016 2.000 0.005 -0.007 0.121 0.118 13.622
U-60 U-59 373638.012 8500013.480 25.929 T-59 13.196 64.000 32.949 237.600 250mm C-5 183.980 0.743 TURB. 0.016 0.800 0.121 0.181 0.023 0.324 13.946
U-59 U-58 373669.270 8499972.276 25.827 T-58 0.000 51.719 32.949 237.600 250mm C-5 235.699 0.743 TURB. 0.016 0.800 0.098 0.102 0.023 0.222 14.168
U-58 U-45 373696.768 8499928.155 25.829 T-57 0.000 51.988 32.949 237.600 250mm C-5 287.688 0.743 TURB. 0.016 0.800 0.098 -0.002 0.023 0.119 14.287
U-45 U-43 373697.436 8499922.191 25.794 T-44 38.117 6.001 71.066 237.600 250mm C-5 293.689 1.603 TURB. 0.014 0.000 0.046 0.035 0.000 0.081 14.368
U-43 U-2 373698.180 8499915.538 25.896 T-42 7.574 6.695 78.640 237.600 250mm C-5 300.384 1.774 TURB. 0.014 0.200 0.061 -0.102 0.032 -0.009 14.359
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 78.640 237.600 250mm C-5 305.107 1.774 TURB. 0.014 0.017 0.043 -0.104 0.003 -0.058 14.301
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 78.640 202.700 8" SCH40 321.127 2.437 TURB. 0.022 - - 0.000 11.333 11.333 11.333 25.634
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 78.640 202.700 8" SCH40 336.977 2.437 TURB. 0.022 1.150 0.523 0.523 16.440 0.348 0.348 17.311 39.57
BOM. F A 373704.000 8499904.000 11.560 T-SUC. 0.000 0.001 78.640 202.700 8" SCH40 336.978 2.437 TURB. 0.022 2.000 0.000 0.000 -2.000 0.605 0.605 0.605 -1.395 1.395
∑ 9.78 1.26 1.26 13.61 12.55 12.55
U-55 373482.884 8499903.288 24.372 14.405
U-55 U-48 373482.884 8499909.311 24.411 T-54 8.542 6.023 8.542 85.600 90mm C-5 6.023 1.484 TURB. 0.017 0.017 0.135 -0.039 0.002 0.098 14.503
U-48 U-47 373598.030 8499919.456 25.085 T-47 8.728 115.594 17.270 152.000 160mm C-5 121.617 0.952 TURB. 0.017 2.000 0.583 -0.674 0.092 0.002 14.505
U-47 U-46 373601.684 8499919.778 25.111 T-46 8.675 3.668 25.945 152.000 160mm C-5 125.285 1.430 TURB. 0.015 0.200 0.039 -0.026 0.021 0.033 14.538
U-46 U-45 373696.768 8499928.155 25.829 T-45 12.172 95.455 38.117 190.200 200mm C-5 220.740 1.342 TURB. 0.015 2.817 0.685 -0.718 0.258 0.225 14.763
U-45 U-43 373697.436 8499922.191 25.794 T-44 32.949 6.001 71.066 237.600 250mm C-5 226.742 1.603 TURB. 0.014 0.000 0.046 0.035 0.000 0.081 14.844
U-43 U-2 373698.180 8499915.538 25.896 T-42 7.574 6.695 78.640 237.600 250mm C-5 233.437 1.774 TURB. 0.014 0.200 0.061 -0.102 0.032 -0.009 14.835
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 78.640 237.600 250mm C-5 238.159 1.774 TURB. 0.014 0.017 0.043 -0.104 0.003 -0.058 14.777
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 78.640 202.700 8" SCH40 254.179 2.437 TURB. 0.022 - - 0.000 11.333 11.333 11.333 26.110
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 78.640 202.700 8" SCH40 270.029 2.437 TURB. 0.022 1.150 0.523 0.523 16.440 0.348 0.348 17.311 40.03
BOM. F A 373704.000 8499904.000 11.560 T-SUC. 0.000 0.001 78.640 202.700 8" SCH40 270.030 2.437 TURB. 0.022 2.000 0.000 0.000 -2.000 0.605 0.605 0.605 -1.395 1.395
∑ 8.40 2.11 2.11 12.81 12.69 12.69
U-54 373598.030 8499913.433 25.050 14.361
U-54 U-47 373598.030 8499919.456 25.085 T-53 8.675 6.023 8.675 85.600 90mm C-5 6.023 1.507 TURB. 0.017 0.017 0.139 -0.035 0.002 0.106 14.467
U-47 U-46 373601.684 8499919.778 25.111 T-46 17.270 3.668 25.945 152.000 160mm C-5 9.691 1.430 TURB. 0.015 0.200 0.039 -0.026 0.021 0.033 14.500
U-46 U-45 373696.768 8499928.155 25.829 T-45 12.172 95.455 38.117 190.200 200mm C-5 105.146 1.342 TURB. 0.015 2.817 0.685 -0.718 0.258 0.225 14.726
U-45 U-43 373697.436 8499922.191 25.794 T-44 32.949 6.001 71.066 237.600 250mm C-5 111.148 1.603 TURB. 0.014 0.000 0.046 0.035 0.000 0.081 14.806
U-43 U-2 373698.180 8499915.538 25.896 T-42 7.574 6.695 78.640 237.600 250mm C-5 117.843 1.774 TURB. 0.014 0.200 0.061 -0.102 0.032 -0.009 14.798
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 78.640 237.600 250mm C-5 122.565 1.774 TURB. 0.014 0.017 0.043 -0.104 0.003 -0.058 14.740
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 78.640 202.700 8" SCH40 138.585 2.437 TURB. 0.022 - - 0.000 11.333 11.333 11.333 26.073
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 78.640 202.700 8" SCH40 154.435 2.437 TURB. 0.022 1.150 0.523 0.523 16.440 0.348 0.348 17.311 40.10
BOM. F A 373704.000 8499904.000 11.560 T-SUC. 0.000 0.001 78.640 202.700 8" SCH40 154.436 2.437 TURB. 0.022 2.000 0.000 0.000 -2.000 0.605 0.605 0.605 -1.395 1.395
∑ 6.40 1.54 1.54 13.49 12.60 12.60
U-44 373697.169 8499922.167 25.793 13.50
U-44 U-43 373697.436 8499922.191 25.794 T-43 7.574 0.268 7.574 71.200 75mm C-5 0.268 1.902 TURB. 0.017 2.000 0.012 -0.001 0.369 0.380 13.880
U-43 U-2 373698.180 8499915.538 25.896 T-42 71.066 6.695 78.640 237.600 250mm C-5 6.963 1.774 TURB. 0.014 0.200 0.061 -0.102 0.032 -0.009 13.871
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 78.640 237.600 250mm C-5 11.686 1.774 TURB. 0.014 0.017 0.043 -0.104 0.003 -0.058 13.813
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 78.640 202.700 8" SCH40 27.706 2.437 TURB. 0.022 - - 0.000 11.333 11.333 11.333 25.146
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 78.640 202.700 8" SCH40 43.556 2.437 TURB. 0.022 1.150 0.523 0.523 16.440 0.348 0.348 17.311 39.25
BOM. F A 373704.000 8499904.000 11.560 T-SUC. 0.000 0.001 78.640 202.700 8" SCH40 43.557 2.437 TURB. 0.022 2.000 0.000 0.000 -2.000 0.605 0.605 0.605 -1.395 1.395

































































TURNO II Vinicial ≈ 1.50 m/s Vmáx ≈ 2.50 m/s
(Q) Q Ø Ø L V ∆V REG. f ∑K h P/γ Hb
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Según accesor hf ∑ ∆z hk ∑ ∑ TOTAL
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca
U-40 373482.881 8499734.983 23.567 14.570
U-40 U-39 373598.084 8499745.135 24.709 T-39 15.693 115.655 15.693 133.000 140mm C-5 115.655 1.130 TURB. 0.016 0.417 0.933 -1.142 0.027 -0.182 14.388
U-39 U-38 373715.084 8499755.446 25.642 T-38 15.914 117.457 31.607 190.200 200mm C-5 233.112 1.112 TURB. 0.015 0.217 0.600 -0.933 0.014 -0.319 14.069
U-38 U-37 373743.884 8499757.984 25.803 T-37 10.698 28.912 42.305 237.600 250mm C-5 262.024 0.954 TURB. 0.015 0.200 0.086 -0.161 0.009 -0.066 14.003
U-37 U-36 373812.284 8499764.011 26.100 T-36 8.379 68.666 50.684 237.600 250mm C-5 330.690 1.143 TURB. 0.015 0.200 0.283 -0.297 0.013 -0.001 14.002
U-36 U-5 373813.034 8499764.077 26.103 T-35 6.574 0.753 57.258 237.600 250mm C-5 331.443 1.291 TURB. 0.014 0.200 0.004 -0.003 0.017 0.018 14.020
U-5 U-4 373715.464 8499901.770 25.800 T-4 19.220 168.758 76.478 237.600 250mm C-5 500.201 1.725 TURB. 0.014 0.800 1.468 0.303 0.121 1.892 15.912
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 76.478 237.600 250mm C-5 515.849 1.725 TURB. 0.014 0.800 0.136 -0.151 0.121 0.106 16.019
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 76.478 237.600 250mm C-5 531.169 1.725 TURB. 0.014 1.500 0.133 0.055 0.227 0.416 16.435
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 76.478 237.600 250mm C-5 535.892 1.725 TURB. 0.014 0.017 0.041 -0.104 0.003 -0.060 16.374
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 76.478 202.700 8" SCH40 551.912 2.370 TURB. 0.022 - - 0.000 10.778 10.778 10.778 27.152
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 76.478 202.700 8" SCH40 567.762 2.370 TURB. 0.022 1.150 0.495 0.495 16.440 0.329 0.329 17.264 40.27
BOM. F A 373704.000 8499904.000 11.950 T-SUC. 0.000 0.001 76.478 202.700 8" SCH40 567.763 2.370 TURB. 0.022 2.000 0.000 0.000 -2.390 0.573 0.573 0.573 -1.817 1.817
∑ 7.50 4.18 4.18 11.62 12.23 12.23
U-8 373715.084 8499587.770 25.171 14.810
U-8 U-7 373866.258 8499601.090 26.007 T-7 8.550 151.762 8.550 237.600 250mm C-5 151.762 0.193 TURB. 0.021 0.200 0.026 -0.836 0.000 -0.810 14.000
U-7 U-6 373924.818 8499606.250 26.600 T-6 10.670 58.790 19.220 237.600 250mm C-5 210.552 0.433 TURB. 0.018 0.800 0.042 -0.593 0.008 -0.543 13.457
U-6 U-5 373813.034 8499764.077 26.103 T-5 0.000 193.404 19.220 237.600 250mm C-5 403.956 0.433 TURB. 0.018 2.000 0.139 0.497 0.019 0.655 14.112
U-5 U-4 373715.464 8499901.770 25.800 T-4 57.258 168.758 76.478 237.600 250mm C-5 572.715 1.725 TURB. 0.014 0.800 1.468 0.303 0.121 1.892 16.004
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 76.478 237.600 250mm C-5 588.362 1.725 TURB. 0.014 0.800 0.136 -0.151 0.121 0.106 16.110
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 76.478 237.600 250mm C-5 603.683 1.725 TURB. 0.014 1.500 0.133 0.055 0.227 0.416 16.526
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 76.478 237.600 250mm C-5 608.405 1.725 TURB. 0.014 0.017 0.041 -0.104 0.003 -0.060 16.465
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 76.478 202.700 8" SCH40 624.425 2.370 TURB. 0.022 - - 0.000 10.778 10.778 10.778 27.243
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 76.478 202.700 8" SCH40 640.275 2.370 TURB. 0.022 1.150 0.495 0.495 16.440 0.329 0.329 17.264 40.30
BOM. F A 373704.000 8499904.000 11.950 T-SUC. 0.000 0.001 76.478 202.700 8" SCH40 640.276 2.370 TURB. 0.022 2.000 0.000 0.000 -2.390 0.573 0.573 0.573 -1.817 1.817




























TURNO III Vinicial ≈ 1.50 m/s Vmáx ≈ 2.50 m/s
(Q) Q Ø Ø L V ∆V REG. f ∑K h P/γ Hb
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Según accesor hf ∑ ∆z hk ∑ ∑ TOTAL
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca
U-71 373205.684 8500145.486 23.018 13.500
U-71 U-70 373297.484 8500153.574 23.814 T-70 8.320 92.159 8.320 85.600 90mm C-5 92.159 1.446 TURB. 0.017 0.217 1.971 -0.796 0.023 1.198 14.698
U-70 U-69 373387.484 8500161.503 24.645 T-69 8.989 90.352 17.309 133.000 140mm C-5 182.511 1.246 TURB. 0.016 0.200 0.870 -0.831 0.016 0.055 14.753
U-69 U-68 373461.284 8500168.006 25.236 T-68 8.746 74.088 26.055 133.000 140mm C-5 256.600 1.875 TURB. 0.015 0.200 1.495 -0.591 0.036 0.940 15.693
U-68 U-67 373529.684 8500174.032 25.747 T-67 0.000 68.667 26.055 133.000 140mm C-5 325.267 1.875 TURB. 0.015 2.017 1.386 -0.511 0.362 1.237 16.930
U-67 U-66 373529.991 8500174.059 25.749 T-66 0.000 0.308 26.055 152.000 160mm C-5 325.575 1.436 TURB. 0.015 0.800 0.003 -0.002 0.084 0.085 17.015
U-66 U-60 373602.398 8500066.655 26.110 T-65 0.000 129.532 26.055 152.000 160mm C-5 455.107 1.436 TURB. 0.015 2.000 1.374 -0.361 0.210 1.223 18.238
U-60 U-59 373638.012 8500013.480 25.929 T-59 25.423 64.000 51.478 237.600 250mm C-5 519.107 1.161 TURB. 0.015 0.800 0.271 0.181 0.055 0.507 18.745
U-59 U-58 373669.270 8499972.276 25.827 T-58 0.000 51.719 51.478 237.600 250mm C-5 570.825 1.161 TURB. 0.015 0.800 0.219 0.102 0.055 0.376 19.121
U-58 U-45 373696.768 8499928.155 25.829 T-57 0.000 51.988 51.478 237.600 250mm C-5 622.814 1.161 TURB. 0.015 0.800 0.220 -0.002 0.055 0.273 19.394
U-45 U-43 373697.436 8499922.191 25.794 T-44 19.989 6.001 71.467 237.600 250mm C-5 628.815 1.612 TURB. 0.014 0.000 0.046 0.035 0.000 0.081 19.475
U-43 U-2 373698.180 8499915.538 25.896 T-42 0.000 6.695 71.467 237.600 250mm C-5 635.511 1.612 TURB. 0.014 0.200 0.051 -0.102 0.026 -0.024 19.451
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 71.467 237.600 250mm C-5 640.233 1.612 TURB. 0.014 0.017 0.036 -0.104 0.002 -0.065 19.386
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 71.467 202.700 8" SCH40 656.253 2.215 TURB. 0.022 - - 0.000 9.551 9.551 9.551 28.937
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 71.467 202.700 8" SCH40 672.103 2.215 TURB. 0.022 1.150 0.432 0.432 16.440 0.287 0.287 17.160 40.20
BOM. F A 373704.000 8499904.000 12.810 T-SUC. 0.000 0.001 71.467 202.700 8" SCH40 672.104 2.215 TURB. 0.022 2.000 0.000 0.000 -3.250 0.500 0.500 0.500 -2.750 2.750
∑ 11.20 8.38 8.38 10.21 11.26 11.26
U-65 373205.684 8500031.702 22.732 13.500
U-65 U-64 373297.484 8500039.790 23.597 T-64 8.283 92.160 8.283 85.600 90mm C-5 92.160 1.439 TURB. 0.017 0.217 1.955 -0.865 0.023 1.113 14.613
U-64 U-63 373387.484 8500047.720 24.438 T-63 8.655 90.353 16.938 133.000 140mm C-5 182.512 1.219 TURB. 0.016 0.217 0.837 -0.841 0.016 0.012 14.625
U-63 U-62 373482.884 8500056.125 25.168 T-62 8.485 95.772 25.423 152.000 160mm C-5 278.285 1.401 TURB. 0.015 0.200 0.972 -0.730 0.020 0.262 14.887
U-62 U-61 373601.684 8500066.592 26.103 T-61 0.000 119.264 25.423 152.000 160mm C-5 397.548 1.401 TURB. 0.015 2.017 1.210 -0.935 0.202 0.477 15.363
U-61 U-60 373602.398 8500066.655 26.110 T-60 0.000 0.717 25.423 152.000 160mm C-5 398.265 1.401 TURB. 0.015 2.000 0.007 -0.007 0.200 0.200 15.564
U-60 U-59 373638.012 8500013.480 25.929 T-59 26.055 64.000 51.478 237.600 250mm C-5 462.265 1.161 TURB. 0.015 0.800 0.271 0.181 0.055 0.507 16.071
U-59 U-58 373669.270 8499972.276 25.827 T-58 0.000 51.719 51.478 237.600 250mm C-5 513.984 1.161 TURB. 0.015 0.800 0.219 0.102 0.055 0.376 16.447
U-58 U-45 373696.768 8499928.155 25.829 T-57 0.000 51.988 51.478 237.600 250mm C-5 565.972 1.161 TURB. 0.015 0.800 0.220 -0.002 0.055 0.273 16.720
U-45 U-43 373697.436 8499922.191 25.794 T-44 19.989 6.001 71.467 237.600 250mm C-5 571.974 1.612 TURB. 0.014 0.000 0.046 0.035 0.000 0.081 16.801
U-43 U-2 373698.180 8499915.538 25.896 T-42 0.000 6.695 71.467 237.600 250mm C-5 578.669 1.612 TURB. 0.014 0.200 0.051 -0.102 0.026 -0.024 16.777
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 71.467 237.600 250mm C-5 583.391 1.612 TURB. 0.014 0.017 0.036 -0.104 0.002 -0.065 16.712
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 71.467 202.700 8" SCH40 599.411 2.215 TURB. 0.022 - - 0.000 9.551 9.551 9.551 26.262
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 71.467 202.700 8" SCH40 615.261 2.215 TURB. 0.022 1.150 0.432 0.432 16.440 0.287 0.287 17.160 37.53
BOM. F A 373704.000 8499904.000 12.810 T-SUC. 0.000 0.001 71.467 202.700 8" SCH40 615.262 2.215 TURB. 0.022 2.000 0.000 0.000 -3.250 0.500 0.500 0.500 -2.750 2.750
∑ 10.42 6.26 6.26 9.92 10.99 10.99
U-53 373205.658 8499884.886 21.944 14.100
U-53 U-52 373229.084 8499886.950 22.166 T-52 6.215 23.518 6.215 71.200 75mm C-5 23.518 1.561 TURB. 0.018 2.017 0.721 -0.222 0.250 0.750 14.850
U-52 U-51 373297.484 8499892.976 22.987 T-51 0.000 68.670 6.215 85.600 90mm C-5 92.188 1.080 TURB. 0.018 0.017 0.869 -0.821 0.001 0.049 14.899
U-51 U-50 373353.284 8499897.893 23.644 T-50 6.955 56.020 13.170 104.600 110mm C-5 148.208 1.533 TURB. 0.016 2.017 1.046 -0.657 0.241 0.630 15.529
U-50 U-49 373387.484 8499900.906 23.873 T-49 0.000 34.333 13.170 133.000 140mm C-5 182.541 0.948 TURB. 0.017 0.200 0.202 -0.229 0.009 -0.018 15.511
U-49 U-48 373482.884 8499909.311 24.411 T-48 6.819 95.771 19.989 133.000 140mm C-5 278.312 1.439 TURB. 0.016 0.217 1.196 -0.538 0.023 0.681 16.192
U-48 U-47 373598.030 8499919.456 25.085 T-47 0.000 115.594 19.989 152.000 160mm C-5 393.906 1.102 TURB. 0.016 2.000 0.759 -0.674 0.124 0.209 16.401
U-47 U-46 373601.684 8499919.778 25.111 T-46 0.000 3.668 19.989 152.000 160mm C-5 397.574 1.102 TURB. 0.016 0.200 0.024 -0.026 0.012 0.010 16.412
U-46 U-45 373696.768 8499928.155 25.829 T-45 0.000 95.455 19.989 190.200 200mm C-5 493.029 0.704 TURB. 0.017 2.817 0.213 -0.718 0.071 -0.434 15.978
U-45 U-43 373697.436 8499922.191 25.794 T-44 51.478 6.001 71.467 237.600 250mm C-5 499.031 1.612 TURB. 0.014 0.000 0.046 0.035 0.000 0.081 16.059
U-43 U-2 373698.180 8499915.538 25.896 T-42 0.000 6.695 71.467 237.600 250mm C-5 505.726 1.612 TURB. 0.014 0.200 0.051 -0.102 0.026 -0.024 16.035
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 71.467 237.600 250mm C-5 510.448 1.612 TURB. 0.014 0.017 0.036 -0.104 0.002 -0.065 15.970
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 71.467 202.700 8" SCH40 526.468 2.215 TURB. 0.022 - - 0.000 9.551 9.551 9.551 25.521
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 71.467 202.700 8" SCH40 542.318 2.215 TURB. 0.022 1.150 0.432 0.432 16.440 0.287 0.287 17.160 36.80
BOM. F A 373704.000 8499904.000 12.810 T-SUC. 0.000 0.001 71.467 202.700 8" SCH40 542.319 2.215 TURB. 0.022 2.000 0.000 0.000 -3.250 0.500 0.500 0.500 -2.750 2.750









































(Q) Q Ø Ø L V ∆V REG. f ∑K h P/γ Hb
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Según accesor hf ∑ ∆z hk ∑ ∑ TOTAL
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca
U-42 373229.084 8499712.618 20.730 14.000
U-42 U-41 373353.284 8499723.563 21.958 T-41 7.646 124.687 7.646 85.600 90mm C-5 124.687 1.329 TURB. 0.017 0.417 2.290 -1.228 0.038 1.100 15.100
U-41 U-40 373482.881 8499734.983 23.567 T-40 19.604 130.109 27.250 133.000 140mm C-5 254.797 1.961 TURB. 0.015 0.400 2.849 -1.609 0.078 1.318 16.418
U-40 U-39 373598.084 8499745.135 24.709 T-39 0.000 115.655 27.250 133.000 140mm C-5 370.452 1.961 TURB. 0.015 0.417 2.532 -1.142 0.082 1.472 17.890
U-39 U-38 373715.084 8499755.446 25.642 T-38 0.000 117.457 27.250 190.200 200mm C-5 487.909 0.959 TURB. 0.016 0.217 0.459 -0.933 0.010 -0.464 17.427
U-38 U-37 373743.884 8499757.984 25.803 T-37 0.000 28.912 27.250 237.600 250mm C-5 516.821 0.615 TURB. 0.017 0.200 0.039 -0.161 0.004 -0.118 17.308
U-37 U-36 373812.284 8499764.011 26.100 T-36 0.000 68.666 27.250 237.600 250mm C-5 585.486 0.615 TURB. 0.017 0.200 0.092 -0.297 0.004 -0.201 17.107
U-36 U-5 373813.034 8499764.077 26.103 T-35 0.000 0.753 27.250 237.600 250mm C-5 586.239 0.615 TURB. 0.017 0.200 0.001 -0.003 0.004 0.002 17.109
U-5 U-4 373715.464 8499901.770 25.800 T-4 25.591 168.758 52.841 237.600 250mm C-5 754.998 1.192 TURB. 0.015 0.800 0.750 0.303 0.058 1.110 18.220
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 52.841 237.600 250mm C-5 770.645 1.192 TURB. 0.015 0.800 0.069 -0.151 0.058 -0.024 18.196
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 52.841 237.600 250mm C-5 785.966 1.192 TURB. 0.015 1.500 0.068 0.055 0.109 0.232 18.428
U-2 U-1 373702.872 8499916.063 26.000 T-1 18.938 4.722 71.779 237.600 250mm C-5 790.688 1.619 TURB. 0.014 0.017 0.037 -0.104 0.002 -0.065 18.363
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 71.779 202.700 8" SCH40 806.708 2.224 TURB. 0.022 - - 0.000 9.624 9.624 9.624 27.987
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 71.779 202.700 8" SCH40 822.558 2.224 TURB. 0.022 1.150 0.436 0.436 16.440 0.290 0.290 17.166 39.35
BOM. F A 373704.000 8499904.000 12.760 T-SUC. 0.000 0.001 71.779 202.700 8" SCH40 822.559 2.224 TURB. 0.022 2.000 0.000 0.000 -3.200 0.504 0.504 0.504 -2.696 2.696
∑ 8.32 9.62 9.62 7.97 10.86 10.86
U-56 373353.284 8499891.870 23.613 13.500
U-56 U-50 373353.284 8499897.893 23.644 T-55 9.209 6.023 9.209 85.600 90mm C-5 6.023 1.600 TURB. 0.017 0.017 0.155 -0.031 0.002 0.126 13.626
U-50 U-49 373387.484 8499900.906 23.873 T-49 9.729 34.333 18.938 133.000 140mm C-5 40.356 1.363 TURB. 0.016 0.200 0.389 -0.229 0.019 0.179 13.805
U-49 U-48 373482.884 8499909.311 24.411 T-48 0.000 95.771 18.938 133.000 140mm C-5 136.127 1.363 TURB. 0.016 0.217 1.085 -0.538 0.021 0.567 14.372
U-48 U-47 373598.030 8499919.456 25.085 T-47 0.000 115.594 18.938 152.000 160mm C-5 251.721 1.044 TURB. 0.016 2.000 0.689 -0.674 0.111 0.126 14.498
U-47 U-46 373601.684 8499919.778 25.111 T-46 0.000 3.668 18.938 152.000 160mm C-5 255.390 1.044 TURB. 0.016 0.200 0.022 -0.026 0.011 0.007 14.505
U-46 U-45 373696.768 8499928.155 25.829 T-45 0.000 95.455 18.938 190.200 200mm C-5 350.845 0.667 TURB. 0.017 2.817 0.194 -0.718 0.064 -0.461 14.044
U-45 U-43 373697.436 8499922.191 25.794 T-44 0.000 6.001 18.938 237.600 250mm C-5 356.846 0.427 TURB. 0.018 0.000 0.004 0.035 0.000 0.039 14.083
U-43 U-2 373698.180 8499915.538 25.896 T-42 0.000 6.695 18.938 237.600 250mm C-5 363.541 0.427 TURB. 0.018 0.200 0.005 -0.102 0.002 -0.095 13.988
U-2 U-1 373702.872 8499916.063 26.000 T-1 52.841 4.722 71.779 237.600 250mm C-5 368.264 1.619 TURB. 0.014 0.017 0.037 -0.104 0.002 -0.065 13.923
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 71.779 202.700 8" SCH40 384.284 2.224 TURB. 0.022 - - 0.000 9.624 9.624 9.624 23.547
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 71.779 202.700 8" SCH40 400.134 2.224 TURB. 0.022 1.150 0.436 0.436 16.440 0.290 0.290 17.166 34.95
BOM. F A 373704.000 8499904.000 12.760 T-SUC. 0.000 0.001 71.779 202.700 8" SCH40 400.135 2.224 TURB. 0.022 2.000 0.000 0.000 -3.200 0.504 0.504 0.504 -2.696 2.696





























(Q) Q Ø Ø L V ∆V REG. f ∑K h P/γ Hb
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Según accesor hf ∑ ∆z hk ∑ ∑ TOTAL
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca
U-57 373229.084 8499880.927 22.125 14.100
U-57 U-52 373229.084 8499886.950 22.166 T-56 9.729 6.023 9.729 85.600 90mm C-5 6.023 1.691 TURB. 0.017 0.017 0.171 -0.041 0.002 0.132 14.232
U-52 U-51 373297.484 8499892.976 22.987 T-51 0.000 68.670 9.729 85.600 90mm C-5 74.693 1.691 TURB. 0.017 0.017 1.947 -0.821 0.002 1.129 15.361
U-51 U-50 373353.284 8499897.893 23.644 T-50 0.000 56.020 9.729 104.600 110mm C-5 130.713 1.132 TURB. 0.017 2.017 0.606 -0.657 0.132 0.081 15.442
U-50 U-49 373387.484 8499900.906 23.873 T-49 9.209 34.333 18.938 133.000 140mm C-5 165.046 1.363 TURB. 0.016 0.200 0.389 -0.229 0.019 0.179 15.620
U-49 U-48 373482.884 8499909.311 24.411 T-48 0.000 95.771 18.938 133.000 140mm C-5 260.817 1.363 TURB. 0.016 0.217 1.085 -0.538 0.021 0.567 16.188
U-48 U-47 373598.030 8499919.456 25.085 T-47 0.000 115.594 18.938 152.000 160mm C-5 376.411 1.044 TURB. 0.016 2.000 0.689 -0.674 0.111 0.126 16.314
U-47 U-46 373601.684 8499919.778 25.111 T-46 0.000 3.668 18.938 152.000 160mm C-5 380.080 1.044 TURB. 0.016 0.200 0.022 -0.026 0.011 0.007 16.321
U-46 U-45 373696.768 8499928.155 25.829 T-45 0.000 95.455 18.938 190.200 200mm C-5 475.535 0.667 TURB. 0.017 2.817 0.194 -0.718 0.064 -0.461 15.860
U-45 U-43 373697.436 8499922.191 25.794 T-44 0.000 6.001 18.938 237.600 250mm C-5 481.536 0.427 TURB. 0.018 0.000 0.004 0.035 0.000 0.039 15.899
U-43 U-2 373698.180 8499915.538 25.896 T-42 0.000 6.695 18.938 237.600 250mm C-5 488.231 0.427 TURB. 0.018 0.200 0.005 -0.102 0.002 -0.095 15.804
U-2 U-1 373702.872 8499916.063 26.000 T-1 52.841 4.722 71.779 237.600 250mm C-5 492.954 1.619 TURB. 0.014 0.017 0.037 -0.104 0.002 -0.065 15.739
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 71.779 202.700 8" SCH40 508.974 2.224 TURB. 0.022 - - 0.000 9.624 9.624 9.624 25.363
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 71.779 202.700 8" SCH40 524.824 2.224 TURB. 0.022 1.150 0.436 0.436 16.440 0.290 0.290 17.166 36.78
BOM. F A 373704.000 8499904.000 12.760 T-SUC. 0.000 0.001 71.779 202.700 8" SCH40 524.825 2.224 TURB. 0.022 2.000 0.000 0.000 -3.200 0.504 0.504 0.504 -2.696 2.696
∑ 10.85 5.58 5.58 9.37 10.78 10.78
U-12 373320.882 8499555.015 22.855 14.950
U-12 U-11 373340.422 8499554.756 22.975 T-11 9.130 19.542 9.130 237.600 250mm C-5 19.542 0.206 TURB. 0.021 0.800 0.004 -0.120 0.002 -0.115 14.835
U-11 U-10 373483.023 8499567.322 23.811 T-10 0.000 143.156 9.130 237.600 250mm C-5 162.698 0.206 TURB. 0.021 0.200 0.027 -0.836 0.000 -0.808 14.027
U-10 U-9 373598.181 8499577.469 24.405 T-9 8.167 115.606 17.297 237.600 250mm C-5 278.304 0.390 TURB. 0.018 0.200 0.069 -0.594 0.002 -0.524 13.503
U-9 U-8 373715.084 8499587.770 25.171 T-8 8.294 117.358 25.591 237.600 250mm C-5 395.662 0.577 TURB. 0.017 0.200 0.141 -0.766 0.003 -0.622 12.881
U-8 U-7 373866.258 8499601.090 26.007 T-7 0.000 151.762 25.591 237.600 250mm C-5 547.424 0.577 TURB. 0.017 0.200 0.182 -0.836 0.003 -0.651 12.230
U-7 U-6 373924.818 8499606.250 26.600 T-6 0.000 58.790 25.591 237.600 250mm C-5 606.214 0.577 TURB. 0.017 0.800 0.070 -0.593 0.014 -0.509 11.721
U-6 U-5 373813.034 8499764.077 26.103 T-5 0.000 193.404 25.591 237.600 250mm C-5 799.619 0.577 TURB. 0.017 2.000 0.232 0.497 0.034 0.763 12.484
U-5 U-4 373715.464 8499901.770 25.800 T-4 27.250 168.758 52.841 237.600 250mm C-5 968.377 1.192 TURB. 0.015 0.800 0.750 0.303 0.058 1.110 13.594
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 52.841 237.600 250mm C-5 984.025 1.192 TURB. 0.015 0.800 0.069 -0.151 0.058 -0.024 13.571
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 52.841 237.600 250mm C-5 999.345 1.192 TURB. 0.015 1.500 0.068 0.055 0.109 0.232 13.802
U-2 U-1 373702.872 8499916.063 26.000 T-1 18.938 4.722 71.779 237.600 250mm C-5 1004.067 1.619 TURB. 0.014 0.017 0.037 -0.104 0.002 -0.065 13.737
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 71.779 202.700 8" SCH40 1020.087 2.224 TURB. 0.022 - - 0.000 9.624 9.624 9.624 23.362
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 71.779 202.700 8" SCH40 1035.937 2.224 TURB. 0.022 1.150 0.436 0.436 16.440 0.290 0.290 17.166 34.63
BOM. F A 373704.000 8499904.000 12.760 T-SUC. 0.000 0.001 71.779 202.700 8" SCH40 1035.938 2.224 TURB. 0.022 2.000 0.000 0.000 -3.200 0.504 0.504 0.504 -2.696 2.696




























(Q) Q Ø Ø L V ∆V REG. f ∑K h P/γ Hb
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Según accesor hf ∑ ∆z hk ∑ ∑ TOTAL
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca
U-26 372820.051 8498993.448 13.329 13.500
U-26 U-25 372886.651 8499003.152 13.845 T-25 6.814 67.305 6.814 85.600 90mm C-5 67.305 1.184 TURB. 0.018 0.217 1.005 -0.516 0.016 0.505 14.005
U-25 U-24 372951.451 8499012.594 14.629 T-24 7.397 65.489 14.211 133.000 140mm C-5 132.794 1.023 TURB. 0.017 0.217 0.442 -0.784 0.012 -0.331 13.674
U-24 U-23 373012.651 8499021.511 15.202 T-23 7.216 61.849 21.427 152.000 160mm C-5 194.643 1.181 TURB. 0.016 2.817 0.461 -0.573 0.200 0.088 13.762
U-23 U-22 373012.651 8499099.802 15.411 T-22 8.551 78.291 29.978 190.200 200mm C-5 272.934 1.055 TURB. 0.016 4.000 0.364 -0.209 0.227 0.382 14.143
U-22 U-21 373012.651 8499188.483 15.630 T-21 15.440 88.681 45.418 190.200 200mm C-5 361.616 1.599 TURB. 0.014 4.000 0.875 -0.219 0.521 1.177 15.320
U-21 U-20 373012.651 8499276.900 15.949 T-20 15.137 88.418 60.555 237.600 250mm C-5 450.033 1.366 TURB. 0.014 4.000 0.503 -0.319 0.380 0.564 15.884
U-20 U-19 373012.651 8499365.452 15.996 T-19 14.837 88.552 75.392 237.600 250mm C-5 538.585 1.700 TURB. 0.014 0.800 0.750 -0.047 0.118 0.821 16.705
U-19 U-18 373037.058 8499371.789 16.232 T-18 0.000 25.217 75.392 237.600 250mm C-5 563.803 1.700 TURB. 0.014 0.100 0.214 -0.236 0.015 -0.008 16.698
U-18 U-17 373102.293 8499385.193 17.019 T-17 0.000 66.602 75.392 237.600 250mm C-5 630.405 1.700 TURB. 0.014 0.100 0.564 -0.787 0.015 -0.208 16.490
U-17 U-16 373119.699 8499387.857 18.517 T-16 0.000 17.672 75.392 237.600 250mm C-5 648.077 1.700 TURB. 0.014 0.800 0.150 -1.498 0.118 -1.230 15.260
U-16 U-15 373147.741 8499488.684 18.729 T-15 0.000 104.654 75.392 237.600 250mm C-5 752.731 1.700 TURB. 0.014 0.800 0.887 -0.212 0.118 0.793 16.052
U-15 U-14 373160.216 8499567.548 19.627 T-14 0.000 79.850 75.392 237.600 250mm C-5 832.581 1.700 TURB. 0.014 0.200 0.677 -0.898 0.029 -0.192 15.861
U-14 U-13 373269.887 8499555.690 22.803 T-13 0.000 110.356 75.392 237.600 250mm C-5 942.937 1.700 TURB. 0.014 0.800 0.935 -3.176 0.118 -2.123 13.738
U-13 U-12 373320.882 8499555.015 22.855 T-12 0.000 50.999 75.392 237.600 250mm C-5 993.936 1.700 TURB. 0.014 0.200 0.432 -0.052 0.029 0.410 14.147
U-12 U-11 373340.422 8499554.756 22.975 T-11 0.000 19.542 75.392 237.600 250mm C-5 1013.479 1.700 TURB. 0.014 0.800 0.166 -0.120 0.118 0.163 14.311
U-11 U-10 373483.023 8499567.322 23.811 T-10 0.000 143.156 75.392 237.600 250mm C-5 1156.635 1.700 TURB. 0.014 0.200 1.213 -0.836 0.029 0.407 14.717
U-10 U-9 373598.181 8499577.469 24.405 T-9 0.000 115.606 75.392 237.600 250mm C-5 1272.240 1.700 TURB. 0.014 0.200 0.980 -0.594 0.029 0.415 15.132
U-9 U-8 373715.084 8499587.770 25.171 T-8 0.000 117.358 75.392 237.600 250mm C-5 1389.599 1.700 TURB. 0.014 0.200 0.995 -0.766 0.029 0.258 15.390
U-8 U-7 373866.258 8499601.090 26.007 T-7 0.000 151.762 75.392 237.600 250mm C-5 1541.361 1.700 TURB. 0.014 0.200 1.286 -0.836 0.029 0.480 15.870
U-7 U-6 373924.818 8499606.250 26.600 T-6 0.000 58.790 75.392 237.600 250mm C-5 1600.151 1.700 TURB. 0.014 0.800 0.498 -0.593 0.118 0.023 15.893
U-6 U-5 373813.034 8499764.077 26.103 T-5 0.000 193.404 75.392 237.600 250mm C-5 1793.555 1.700 TURB. 0.014 2.000 1.639 0.497 0.295 2.431 18.324
U-5 U-4 373715.464 8499901.770 25.800 T-4 0.000 168.758 75.392 237.600 250mm C-5 1962.313 1.700 TURB. 0.014 0.800 1.430 0.303 0.118 1.851 20.175
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 75.392 237.600 250mm C-5 1977.961 1.700 TURB. 0.014 0.800 0.133 -0.151 0.118 0.099 20.274
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 75.392 237.600 250mm C-5 1993.281 1.700 TURB. 0.014 1.500 0.130 0.055 0.221 0.406 20.680
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 75.392 237.600 250mm C-5 1998.004 1.700 TURB. 0.014 0.017 0.040 -0.104 0.003 -0.061 20.618
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 75.392 202.700 8''SCH40 2014.024 2.336 TURB. 0.022 - - 0.000 10.505 10.505 10.505 31.123
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 75.392 202.700 8''SCH40 2029.874 2.336 TURB. 0.022 1.150 0.481 0.481 16.440 0.320 0.320 17.241 43.83
BOM. F A 373704.000 8499904.000 12.140 T-SUC. 0.000 0.001 75.392 202.700 8''SCH40 2029.875 2.336 TURB. 0.022 2.000 0.000 0.000 -2.580 0.556 0.556 0.556 -2.024 2.024


















(Q) Q Ø Ø L V ∆V REG. f ∑K h P/γ Hb
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Según accesor hf ∑ ∆z hk ∑ ∑ TOTAL
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca
U-27 373014.451 8499021.774 15.202 13.500
U-27 U-23 373012.651 8499021.511 15.202 T-26 8.551 1.819 8.551 85.600 90mm C-5 1.819 1.486 TURB. 0.017 0.017 0.041 0.000 0.002 0.043 13.543
U-23 U-22 373012.651 8499099.802 15.411 T-22 21.427 78.291 29.978 190.200 200mm C-5 80.110 1.055 TURB. 0.016 4.000 0.364 -0.209 0.227 0.382 13.924
U-22 U-21 373012.651 8499188.483 15.630 T-21 15.440 88.681 45.418 190.200 200mm C-5 168.792 1.599 TURB. 0.014 4.000 0.875 -0.219 0.521 1.177 15.101
U-21 U-20 373012.651 8499276.900 15.949 T-20 15.137 88.418 60.555 237.600 250mm C-5 257.209 1.366 TURB. 0.014 4.000 0.503 -0.319 0.380 0.564 15.665
U-20 U-19 373012.651 8499365.452 15.996 T-19 14.837 88.552 75.392 237.600 250mm C-5 345.761 1.700 TURB. 0.014 0.800 0.750 -0.047 0.118 0.821 16.487
U-19 U-18 373037.058 8499371.789 16.232 T-18 0.000 25.217 75.392 237.600 250mm C-5 370.979 1.700 TURB. 0.014 0.100 0.214 -0.236 0.015 -0.008 16.479
U-18 U-17 373102.293 8499385.193 17.019 T-17 0.000 66.602 75.392 237.600 250mm C-5 437.581 1.700 TURB. 0.014 0.100 0.564 -0.787 0.015 -0.208 16.271
U-17 U-16 373119.699 8499387.857 18.517 T-16 0.000 17.672 75.392 237.600 250mm C-5 455.253 1.700 TURB. 0.014 0.800 0.150 -1.498 0.118 -1.230 15.041
U-16 U-15 373147.741 8499488.684 18.729 T-15 0.000 104.654 75.392 237.600 250mm C-5 559.907 1.700 TURB. 0.014 0.800 0.887 -0.212 0.118 0.793 15.834
U-15 U-14 373160.216 8499567.548 19.627 T-14 0.000 79.850 75.392 237.600 250mm C-5 639.757 1.700 TURB. 0.014 0.200 0.677 -0.898 0.029 -0.192 15.642
U-14 U-13 373269.887 8499555.690 22.803 T-13 0.000 110.356 75.392 237.600 250mm C-5 750.113 1.700 TURB. 0.014 0.800 0.935 -3.176 0.118 -2.123 13.519
U-13 U-12 373320.882 8499555.015 22.855 T-12 0.000 50.999 75.392 237.600 250mm C-5 801.113 1.700 TURB. 0.014 0.200 0.432 -0.052 0.029 0.410 13.928
U-12 U-11 373340.422 8499554.756 22.975 T-11 0.000 19.542 75.392 237.600 250mm C-5 820.655 1.700 TURB. 0.014 0.800 0.166 -0.120 0.118 0.163 14.092
U-11 U-10 373483.023 8499567.322 23.811 T-10 0.000 143.156 75.392 237.600 250mm C-5 963.811 1.700 TURB. 0.014 0.200 1.213 -0.836 0.029 0.407 14.498
U-10 U-9 373598.181 8499577.469 24.405 T-9 0.000 115.606 75.392 237.600 250mm C-5 1079.416 1.700 TURB. 0.014 0.200 0.980 -0.594 0.029 0.415 14.914
U-9 U-8 373715.084 8499587.770 25.171 T-8 0.000 117.358 75.392 237.600 250mm C-5 1196.775 1.700 TURB. 0.014 0.200 0.995 -0.766 0.029 0.258 15.172
U-8 U-7 373866.258 8499601.090 26.007 T-7 0.000 151.762 75.392 237.600 250mm C-5 1348.537 1.700 TURB. 0.014 0.200 1.286 -0.836 0.029 0.480 15.651
U-7 U-6 373924.818 8499606.250 26.600 T-6 0.000 58.790 75.392 237.600 250mm C-5 1407.327 1.700 TURB. 0.014 0.800 0.498 -0.593 0.118 0.023 15.674
U-6 U-5 373813.034 8499764.077 26.103 T-5 0.000 193.404 75.392 237.600 250mm C-5 1600.731 1.700 TURB. 0.014 2.000 1.639 0.497 0.295 2.431 18.105
U-5 U-4 373715.464 8499901.770 25.800 T-4 0.000 168.758 75.392 237.600 250mm C-5 1769.489 1.700 TURB. 0.014 0.800 1.430 0.303 0.118 1.851 19.956
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 75.392 237.600 250mm C-5 1785.137 1.700 TURB. 0.014 0.800 0.133 -0.151 0.118 0.099 20.055
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 75.392 237.600 250mm C-5 1800.457 1.700 TURB. 0.014 1.500 0.130 0.055 0.221 0.406 20.461
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 75.392 237.600 250mm C-5 1805.180 1.700 TURB. 0.014 0.017 0.040 -0.104 0.003 -0.061 20.400
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 75.392 202.700 8" SCH40 1821.200 2.336 TURB. 0.022 - - 0.000 10.505 10.505 10.505 30.904
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 75.392 202.700 8" SCH40 1837.050 2.336 TURB. 0.022 1.150 0.481 0.481 16.440 0.320 0.320 17.241 43.65
BOM. F A 373704.000 8499904.000 12.140 T-SUC. 0.000 0.001 75.392 202.700 8" SCH40 1837.051 2.336 TURB. 0.022 2.000 0.000 0.000 -2.580 0.556 0.556 0.556 -2.024 2.024
∑ 26.48 15.38 15.38 3.06 14.18 14.18
(Q) Q Ø Ø L V ∆V REG. f ∑K h P/γ Hb
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Según accesor hf ∑ ∆z hk ∑ ∑ TOTAL
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca
U-30 373091.490 8499109.190 16.100 13.500
U-30 U-29 373060.311 8499108.249 15.979 T-29 7.513 31.193 7.513 85.600 90mm C-5 31.193 1.305 TURB. 0.018 0.800 0.555 0.121 0.069 0.746 14.246
U-29 U-28 373038.524 8499105.356 15.768 T-28 0.000 21.979 7.513 85.600 90mm C-5 53.173 1.305 TURB. 0.018 0.800 0.391 0.211 0.069 0.672 14.917
U-28 U-22 373012.651 8499099.802 15.411 T-27 0.000 26.465 7.513 85.600 90mm C-5 79.637 1.305 TURB. 0.018 0.817 0.471 0.357 0.071 0.899 15.816
U-22 U-21 373012.651 8499188.483 15.630 T-21 37.905 88.681 45.418 190.200 200mm C-5 168.319 1.599 TURB. 0.014 4.000 0.875 -0.219 0.521 1.177 16.993
U-21 U-20 373012.651 8499276.900 15.949 T-20 15.137 88.418 60.555 237.600 250mm C-5 256.736 1.366 TURB. 0.014 4.000 0.503 -0.319 0.380 0.564 17.557
U-20 U-19 373012.651 8499365.452 15.996 T-19 14.837 88.552 75.392 237.600 250mm C-5 345.288 1.700 TURB. 0.014 0.800 0.750 -0.047 0.118 0.821 18.379
U-19 U-18 373037.058 8499371.789 16.232 T-18 0.000 25.217 75.392 237.600 250mm C-5 370.506 1.700 TURB. 0.014 0.100 0.214 -0.236 0.015 -0.008 18.371
U-18 U-17 373102.293 8499385.193 17.019 T-17 0.000 66.602 75.392 237.600 250mm C-5 437.108 1.700 TURB. 0.014 0.100 0.564 -0.787 0.015 -0.208 18.163
U-17 U-16 373119.699 8499387.857 18.517 T-16 0.000 17.672 75.392 237.600 250mm C-5 454.780 1.700 TURB. 0.014 0.800 0.150 -1.498 0.118 -1.230 16.933
U-16 U-15 373147.741 8499488.684 18.729 T-15 0.000 104.654 75.392 237.600 250mm C-5 559.435 1.700 TURB. 0.014 0.800 0.887 -0.212 0.118 0.793 17.725
U-15 U-14 373160.216 8499567.548 19.627 T-14 0.000 79.850 75.392 237.600 250mm C-5 639.284 1.700 TURB. 0.014 0.200 0.677 -0.898 0.029 -0.192 17.534
U-14 U-13 373269.887 8499555.690 22.803 T-13 0.000 110.356 75.392 237.600 250mm C-5 749.640 1.700 TURB. 0.014 0.800 0.935 -3.176 0.118 -2.123 15.411
U-13 U-12 373320.882 8499555.015 22.855 T-12 0.000 50.999 75.392 237.600 250mm C-5 800.640 1.700 TURB. 0.014 0.200 0.432 -0.052 0.029 0.410 15.820
U-12 U-11 373340.422 8499554.756 22.975 T-11 0.000 19.542 75.392 237.600 250mm C-5 820.182 1.700 TURB. 0.014 0.800 0.166 -0.120 0.118 0.163 15.984
U-11 U-10 373483.023 8499567.322 23.811 T-10 0.000 143.156 75.392 237.600 250mm C-5 963.338 1.700 TURB. 0.014 0.200 1.213 -0.836 0.029 0.407 16.390
U-10 U-9 373598.181 8499577.469 24.405 T-9 0.000 115.606 75.392 237.600 250mm C-5 1078.943 1.700 TURB. 0.014 0.200 0.980 -0.594 0.029 0.415 16.805
U-9 U-8 373715.084 8499587.770 25.171 T-8 0.000 117.358 75.392 237.600 250mm C-5 1196.302 1.700 TURB. 0.014 0.200 0.995 -0.766 0.029 0.258 17.063
U-8 U-7 373866.258 8499601.090 26.007 T-7 0.000 151.762 75.392 237.600 250mm C-5 1348.064 1.700 TURB. 0.014 0.200 1.286 -0.836 0.029 0.480 17.543
U-7 U-6 373924.818 8499606.250 26.600 T-6 0.000 58.790 75.392 237.600 250mm C-5 1406.854 1.700 TURB. 0.014 0.800 0.498 -0.593 0.118 0.023 17.566
U-6 U-5 373813.034 8499764.077 26.103 T-5 0.000 193.404 75.392 237.600 250mm C-5 1600.258 1.700 TURB. 0.014 2.000 1.639 0.497 0.295 2.431 19.997
U-5 U-4 373715.464 8499901.770 25.800 T-4 0.000 168.758 75.392 237.600 250mm C-5 1769.016 1.700 TURB. 0.014 0.800 1.430 0.303 0.118 1.851 21.848
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 75.392 237.600 250mm C-5 1784.664 1.700 TURB. 0.014 0.800 0.133 -0.151 0.118 0.099 21.947
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 75.392 237.600 250mm C-5 1799.984 1.700 TURB. 0.014 1.500 0.130 0.055 0.221 0.406 22.353
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 75.392 237.600 250mm C-5 1804.707 1.700 TURB. 0.014 0.017 0.040 -0.104 0.003 -0.061 22.292
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 75.392 202.700 8" SCH40 1820.727 2.336 TURB. 0.022 - - 0.000 10.505 10.505 10.505 32.796
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 75.392 202.700 8" SCH40 1836.577 2.336 TURB. 0.022 1.150 0.481 0.481 16.440 0.320 0.320 17.241 45.52
BOM. F A 373704.000 8499904.000 12.140 T-SUC. 0.000 0.001 75.392 202.700 8" SCH40 1836.578 2.336 TURB. 0.022 2.000 0.000 0.000 -2.580 0.556 0.556 0.556 -2.024 2.024
∑ 24.88 16.39 16.39 3.96 14.16 14.16
U-31 372985.651 8499094.077 15.031 13.500
U-31 U-22 373012.651 8499099.802 15.411 T-30 7.927 27.603 7.927 85.600 90mm C-5 27.603 1.377 TURB. 0.017 0.817 0.541 -0.380 0.079 0.240 13.740
U-22 U-21 373012.651 8499188.483 15.630 T-21 37.491 88.681 45.418 190.200 200mm C-5 116.284 1.599 TURB. 0.014 4.000 0.875 -0.219 0.521 1.177 14.917
U-21 U-20 373012.651 8499276.900 15.949 T-20 15.137 88.418 60.555 237.600 250mm C-5 204.702 1.366 TURB. 0.014 4.000 0.503 -0.319 0.380 0.564 15.481
U-20 U-19 373012.651 8499365.452 15.996 T-19 14.837 88.552 75.392 237.600 250mm C-5 293.254 1.700 TURB. 0.014 0.800 0.750 -0.047 0.118 0.821 16.302
U-19 U-18 373037.058 8499371.789 16.232 T-18 0.000 25.217 75.392 237.600 250mm C-5 318.471 1.700 TURB. 0.014 0.100 0.214 -0.236 0.015 -0.008 16.295
U-18 U-17 373102.293 8499385.193 17.019 T-17 0.000 66.602 75.392 237.600 250mm C-5 385.074 1.700 TURB. 0.014 0.100 0.564 -0.787 0.015 -0.208 16.087
U-17 U-16 373119.699 8499387.857 18.517 T-16 0.000 17.672 75.392 237.600 250mm C-5 402.746 1.700 TURB. 0.014 0.800 0.150 -1.498 0.118 -1.230 14.856
U-16 U-15 373147.741 8499488.684 18.729 T-15 0.000 104.654 75.392 237.600 250mm C-5 507.400 1.700 TURB. 0.014 0.800 0.887 -0.212 0.118 0.793 15.649
U-15 U-14 373160.216 8499567.548 19.627 T-14 0.000 79.850 75.392 237.600 250mm C-5 587.250 1.700 TURB. 0.014 0.200 0.677 -0.898 0.029 -0.192 15.457
U-14 U-13 373269.887 8499555.690 22.803 T-13 0.000 110.356 75.392 237.600 250mm C-5 697.606 1.700 TURB. 0.014 0.800 0.935 -3.176 0.118 -2.123 13.334
U-13 U-12 373320.882 8499555.015 22.855 T-12 0.000 50.999 75.392 237.600 250mm C-5 748.605 1.700 TURB. 0.014 0.200 0.432 -0.052 0.029 0.410 13.744
U-12 U-11 373340.422 8499554.756 22.975 T-11 0.000 19.542 75.392 237.600 250mm C-5 768.147 1.700 TURB. 0.014 0.800 0.166 -0.120 0.118 0.163 13.907
U-11 U-10 373483.023 8499567.322 23.811 T-10 0.000 143.156 75.392 237.600 250mm C-5 911.303 1.700 TURB. 0.014 0.200 1.213 -0.836 0.029 0.407 14.314
U-10 U-9 373598.181 8499577.469 24.405 T-9 0.000 115.606 75.392 237.600 250mm C-5 1026.909 1.700 TURB. 0.014 0.200 0.980 -0.594 0.029 0.415 14.729
U-9 U-8 373715.084 8499587.770 25.171 T-8 0.000 117.358 75.392 237.600 250mm C-5 1144.267 1.700 TURB. 0.014 0.200 0.995 -0.766 0.029 0.258 14.987
U-8 U-7 373866.258 8499601.090 26.007 T-7 0.000 151.762 75.392 237.600 250mm C-5 1296.029 1.700 TURB. 0.014 0.200 1.286 -0.836 0.029 0.480 15.467
U-7 U-6 373924.818 8499606.250 26.600 T-6 0.000 58.790 75.392 237.600 250mm C-5 1354.819 1.700 TURB. 0.014 0.800 0.498 -0.593 0.118 0.023 15.490
U-6 U-5 373813.034 8499764.077 26.103 T-5 0.000 193.404 75.392 237.600 250mm C-5 1548.224 1.700 TURB. 0.014 2.000 1.639 0.497 0.295 2.431 17.920
U-5 U-4 373715.464 8499901.770 25.800 T-4 0.000 168.758 75.392 237.600 250mm C-5 1716.982 1.700 TURB. 0.014 0.800 1.430 0.303 0.118 1.851 19.771
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 75.392 237.600 250mm C-5 1732.630 1.700 TURB. 0.014 0.800 0.133 -0.151 0.118 0.099 19.871
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 75.392 237.600 250mm C-5 1747.950 1.700 TURB. 0.014 1.500 0.130 0.055 0.221 0.406 20.277
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 75.392 237.600 250mm C-5 1752.672 1.700 TURB. 0.014 0.017 0.040 -0.104 0.003 -0.061 20.215
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 75.392 202.700 8" SCH40 1768.692 2.336 TURB. 0.022 - - 0.000 10.505 10.505 10.505 30.720
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 75.392 202.700 8" SCH40 1784.542 2.336 TURB. 0.022 1.150 0.481 0.481 16.440 0.320 0.320 17.241 43.45
BOM. F A 373704.000 8499904.000 12.140 T-SUC. 0.000 0.001 75.392 202.700 8" SCH40 1784.543 2.336 TURB. 0.022 2.000 0.000 0.000 -2.580 0.556 0.556 0.556 -2.024 2.024












































(Q) Q Ø Ø L V ∆V REG. f ∑K h P/γ Hb
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Según accesor hf ∑ ∆z hk ∑ ∑ TOTAL
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca
U-32 373108.051 8499202.383 16.571 13.500
U-32 U-21 373012.651 8499188.483 15.630 T-31 7.325 96.412 7.325 85.600 90mm C-5 96.412 1.273 TURB. 0.018 0.817 1.640 0.941 0.067 2.648 16.148
U-21 U-20 373012.651 8499276.900 15.949 T-20 53.230 88.418 60.555 237.600 250mm C-5 184.829 1.366 TURB. 0.014 4.000 0.503 -0.319 0.380 0.564 16.712
U-20 U-19 373012.651 8499365.452 15.996 T-19 14.837 88.552 75.392 237.600 250mm C-5 273.381 1.700 TURB. 0.014 0.800 0.750 -0.047 0.118 0.821 17.533
U-19 U-18 373037.058 8499371.789 16.232 T-18 0.000 25.217 75.392 237.600 250mm C-5 298.599 1.700 TURB. 0.014 0.100 0.214 -0.236 0.015 -0.008 17.526
U-18 U-17 373102.293 8499385.193 17.019 T-17 0.000 66.602 75.392 237.600 250mm C-5 365.201 1.700 TURB. 0.014 0.100 0.564 -0.787 0.015 -0.208 17.318
U-17 U-16 373119.699 8499387.857 18.517 T-16 0.000 17.672 75.392 237.600 250mm C-5 382.874 1.700 TURB. 0.014 0.800 0.150 -1.498 0.118 -1.230 16.088
U-16 U-15 373147.741 8499488.684 18.729 T-15 0.000 104.654 75.392 237.600 250mm C-5 487.528 1.700 TURB. 0.014 0.800 0.887 -0.212 0.118 0.793 16.880
U-15 U-14 373160.216 8499567.548 19.627 T-14 0.000 79.850 75.392 237.600 250mm C-5 567.377 1.700 TURB. 0.014 0.200 0.677 -0.898 0.029 -0.192 16.689
U-14 U-13 373269.887 8499555.690 22.803 T-13 0.000 110.356 75.392 237.600 250mm C-5 677.733 1.700 TURB. 0.014 0.800 0.935 -3.176 0.118 -2.123 14.566
U-13 U-12 373320.882 8499555.015 22.855 T-12 0.000 50.999 75.392 237.600 250mm C-5 728.733 1.700 TURB. 0.014 0.200 0.432 -0.052 0.029 0.410 14.975
U-12 U-11 373340.422 8499554.756 22.975 T-11 0.000 19.542 75.392 237.600 250mm C-5 748.275 1.700 TURB. 0.014 0.800 0.166 -0.120 0.118 0.163 15.139
U-11 U-10 373483.023 8499567.322 23.811 T-10 0.000 143.156 75.392 237.600 250mm C-5 891.431 1.700 TURB. 0.014 0.200 1.213 -0.836 0.029 0.407 15.545
U-10 U-9 373598.181 8499577.469 24.405 T-9 0.000 115.606 75.392 237.600 250mm C-5 1007.037 1.700 TURB. 0.014 0.200 0.980 -0.594 0.029 0.415 15.960
U-9 U-8 373715.084 8499587.770 25.171 T-8 0.000 117.358 75.392 237.600 250mm C-5 1124.395 1.700 TURB. 0.014 0.200 0.995 -0.766 0.029 0.258 16.218
U-8 U-7 373866.258 8499601.090 26.007 T-7 0.000 151.762 75.392 237.600 250mm C-5 1276.157 1.700 TURB. 0.014 0.200 1.286 -0.836 0.029 0.480 16.698
U-7 U-6 373924.818 8499606.250 26.600 T-6 0.000 58.790 75.392 237.600 250mm C-5 1334.947 1.700 TURB. 0.014 0.800 0.498 -0.593 0.118 0.023 16.721
U-6 U-5 373813.034 8499764.077 26.103 T-5 0.000 193.404 75.392 237.600 250mm C-5 1528.351 1.700 TURB. 0.014 2.000 1.639 0.497 0.295 2.431 19.152
U-5 U-4 373715.464 8499901.770 25.800 T-4 0.000 168.758 75.392 237.600 250mm C-5 1697.110 1.700 TURB. 0.014 0.800 1.430 0.303 0.118 1.851 21.003
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 75.392 237.600 250mm C-5 1712.757 1.700 TURB. 0.014 0.800 0.133 -0.151 0.118 0.099 21.102
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 75.392 237.600 250mm C-5 1728.078 1.700 TURB. 0.014 1.500 0.130 0.055 0.221 0.406 21.508
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 75.392 237.600 250mm C-5 1732.800 1.700 TURB. 0.014 0.017 0.040 -0.104 0.003 -0.061 21.447
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 75.392 202.700 8" SCH40 1748.820 2.336 TURB. 0.022 - - 0.000 10.505 10.505 10.505 31.951
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 75.392 202.700 8" SCH40 1764.670 2.336 TURB. 0.022 1.150 0.481 0.481 16.440 0.320 0.320 17.241 44.67
BOM. F A 373704.000 8499904.000 12.140 T-SUC. 0.000 0.001 75.392 202.700 8" SCH40 1764.671 2.336 TURB. 0.022 2.000 0.000 0.000 -2.580 0.556 0.556 0.556 -2.024 2.024
∑ 19.28 15.74 15.74 4.43 13.50 13.50
U-33 372985.651 8499184.549 15.371 13.800
U-33 U-21 373012.651 8499188.483 15.630 T-32 7.812 27.286 7.812 85.600 90mm C-5 27.286 1.357 TURB. 0.017 0.817 0.521 -0.259 0.077 0.339 14.139
U-21 U-20 373012.651 8499276.900 15.949 T-20 52.743 88.418 60.555 237.600 250mm C-5 115.704 1.366 TURB. 0.014 4.000 0.503 -0.319 0.380 0.564 14.703
U-20 U-19 373012.651 8499365.452 15.996 T-19 14.837 88.552 75.392 237.600 250mm C-5 204.256 1.700 TURB. 0.014 0.800 0.750 -0.047 0.118 0.821 15.524
U-19 U-18 373037.058 8499371.789 16.232 T-18 0.000 25.217 75.392 237.600 250mm C-5 229.473 1.700 TURB. 0.014 0.100 0.214 -0.236 0.015 -0.008 15.517
U-18 U-17 373102.293 8499385.193 17.019 T-17 0.000 66.602 75.392 237.600 250mm C-5 296.076 1.700 TURB. 0.014 0.100 0.564 -0.787 0.015 -0.208 15.309
U-17 U-16 373119.699 8499387.857 18.517 T-16 0.000 17.672 75.392 237.600 250mm C-5 313.748 1.700 TURB. 0.014 0.800 0.150 -1.498 0.118 -1.230 14.078
U-16 U-15 373147.741 8499488.684 18.729 T-15 0.000 104.654 75.392 237.600 250mm C-5 418.402 1.700 TURB. 0.014 0.800 0.887 -0.212 0.118 0.793 14.871
U-15 U-14 373160.216 8499567.548 19.627 T-14 0.000 79.850 75.392 237.600 250mm C-5 498.252 1.700 TURB. 0.014 0.200 0.677 -0.898 0.029 -0.192 14.679
U-14 U-13 373269.887 8499555.690 22.803 T-13 0.000 110.356 75.392 237.600 250mm C-5 608.608 1.700 TURB. 0.014 0.800 0.935 -3.176 0.118 -2.123 12.556
U-13 U-12 373320.882 8499555.015 22.855 T-12 0.000 50.999 75.392 237.600 250mm C-5 659.607 1.700 TURB. 0.014 0.200 0.432 -0.052 0.029 0.410 12.966
U-12 U-11 373340.422 8499554.756 22.975 T-11 0.000 19.542 75.392 237.600 250mm C-5 679.149 1.700 TURB. 0.014 0.800 0.166 -0.120 0.118 0.163 13.129
U-11 U-10 373483.023 8499567.322 23.811 T-10 0.000 143.156 75.392 237.600 250mm C-5 822.305 1.700 TURB. 0.014 0.200 1.213 -0.836 0.029 0.407 13.536
U-10 U-9 373598.181 8499577.469 24.405 T-9 0.000 115.606 75.392 237.600 250mm C-5 937.911 1.700 TURB. 0.014 0.200 0.980 -0.594 0.029 0.415 13.951
U-9 U-8 373715.084 8499587.770 25.171 T-8 0.000 117.358 75.392 237.600 250mm C-5 1055.269 1.700 TURB. 0.014 0.200 0.995 -0.766 0.029 0.258 14.209
U-8 U-7 373866.258 8499601.090 26.007 T-7 0.000 151.762 75.392 237.600 250mm C-5 1207.031 1.700 TURB. 0.014 0.200 1.286 -0.836 0.029 0.480 14.689
U-7 U-6 373924.818 8499606.250 26.600 T-6 0.000 58.790 75.392 237.600 250mm C-5 1265.821 1.700 TURB. 0.014 0.800 0.498 -0.593 0.118 0.023 14.712
U-6 U-5 373813.034 8499764.077 26.103 T-5 0.000 193.404 75.392 237.600 250mm C-5 1459.226 1.700 TURB. 0.014 2.000 1.639 0.497 0.295 2.431 17.142
U-5 U-4 373715.464 8499901.770 25.800 T-4 0.000 168.758 75.392 237.600 250mm C-5 1627.984 1.700 TURB. 0.014 0.800 1.430 0.303 0.118 1.851 18.993
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 75.392 237.600 250mm C-5 1643.632 1.700 TURB. 0.014 0.800 0.133 -0.151 0.118 0.099 19.093
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 75.392 237.600 250mm C-5 1658.952 1.700 TURB. 0.014 1.500 0.130 0.055 0.221 0.406 19.499
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 75.392 237.600 250mm C-5 1663.674 1.700 TURB. 0.014 0.017 0.040 -0.104 0.003 -0.061 19.437
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 75.392 202.700 8" SCH40 1679.694 2.336 TURB. 0.022 - - 0.000 10.505 10.505 10.505 29.942
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 75.392 202.700 8" SCH40 1695.544 2.336 TURB. 0.022 1.150 0.481 0.481 16.440 0.320 0.320 17.241 42.67
BOM. F A 373704.000 8499904.000 12.140 T-SUC. 0.000 0.001 75.392 202.700 8" SCH40 1695.545 2.336 TURB. 0.022 2.000 0.000 0.000 -2.580 0.556 0.556 0.556 -2.024 2.024
∑ 19.28 14.62 14.62 3.23 13.51 13.51
U-34 373108.051 8499290.800 16.942 13.500
U-34 U-20 373012.651 8499276.900 15.949 T-33 7.468 96.412 7.468 85.600 90mm C-5 96.412 1.298 TURB. 0.018 0.817 1.698 0.993 0.070 2.761 16.261
U-20 U-19 373012.651 8499365.452 15.996 T-19 67.924 88.552 75.392 237.600 250mm C-5 184.964 1.700 TURB. 0.014 0.800 0.750 -0.047 0.118 0.821 17.082
U-19 U-18 373037.058 8499371.789 16.232 T-18 0.000 25.217 75.392 237.600 250mm C-5 210.182 1.700 TURB. 0.014 0.100 0.214 -0.236 0.015 -0.008 17.074
U-18 U-17 373102.293 8499385.193 17.019 T-17 0.000 66.602 75.392 237.600 250mm C-5 276.784 1.700 TURB. 0.014 0.100 0.564 -0.787 0.015 -0.208 16.867
U-17 U-16 373119.699 8499387.857 18.517 T-16 0.000 17.672 75.392 237.600 250mm C-5 294.457 1.700 TURB. 0.014 0.800 0.150 -1.498 0.118 -1.230 15.636
U-16 U-15 373147.741 8499488.684 18.729 T-15 0.000 104.654 75.392 237.600 250mm C-5 399.111 1.700 TURB. 0.014 0.800 0.887 -0.212 0.118 0.793 16.429
U-15 U-14 373160.216 8499567.548 19.627 T-14 0.000 79.850 75.392 237.600 250mm C-5 478.960 1.700 TURB. 0.014 0.200 0.677 -0.898 0.029 -0.192 16.237
U-14 U-13 373269.887 8499555.690 22.803 T-13 0.000 110.356 75.392 237.600 250mm C-5 589.316 1.700 TURB. 0.014 0.800 0.935 -3.176 0.118 -2.123 14.114
U-13 U-12 373320.882 8499555.015 22.855 T-12 0.000 50.999 75.392 237.600 250mm C-5 640.316 1.700 TURB. 0.014 0.200 0.432 -0.052 0.029 0.410 14.524
U-12 U-11 373340.422 8499554.756 22.975 T-11 0.000 19.542 75.392 237.600 250mm C-5 659.858 1.700 TURB. 0.014 0.800 0.166 -0.120 0.118 0.163 14.687
U-11 U-10 373483.023 8499567.322 23.811 T-10 0.000 143.156 75.392 237.600 250mm C-5 803.014 1.700 TURB. 0.014 0.200 1.213 -0.836 0.029 0.407 15.094
U-10 U-9 373598.181 8499577.469 24.405 T-9 0.000 115.606 75.392 237.600 250mm C-5 918.620 1.700 TURB. 0.014 0.200 0.980 -0.594 0.029 0.415 15.509
U-9 U-8 373715.084 8499587.770 25.171 T-8 0.000 117.358 75.392 237.600 250mm C-5 1035.978 1.700 TURB. 0.014 0.200 0.995 -0.766 0.029 0.258 15.767
U-8 U-7 373866.258 8499601.090 26.007 T-7 0.000 151.762 75.392 237.600 250mm C-5 1187.740 1.700 TURB. 0.014 0.200 1.286 -0.836 0.029 0.480 16.246
U-7 U-6 373924.818 8499606.250 26.600 T-6 0.000 58.790 75.392 237.600 250mm C-5 1246.530 1.700 TURB. 0.014 0.800 0.498 -0.593 0.118 0.023 16.269
U-6 U-5 373813.034 8499764.077 26.103 T-5 0.000 193.404 75.392 237.600 250mm C-5 1439.934 1.700 TURB. 0.014 2.000 1.639 0.497 0.295 2.431 18.700
U-5 U-4 373715.464 8499901.770 25.800 T-4 0.000 168.758 75.392 237.600 250mm C-5 1608.693 1.700 TURB. 0.014 0.800 1.430 0.303 0.118 1.851 20.551
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 75.392 237.600 250mm C-5 1624.340 1.700 TURB. 0.014 0.800 0.133 -0.151 0.118 0.099 20.651
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 75.392 237.600 250mm C-5 1639.661 1.700 TURB. 0.014 1.500 0.130 0.055 0.221 0.406 21.056
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 75.392 237.600 250mm C-5 1644.383 1.700 TURB. 0.014 0.017 0.040 -0.104 0.003 -0.061 20.995
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 75.392 202.700 8" SCH40 1660.403 2.336 TURB. 0.022 - - 0.000 10.505 10.505 10.505 31.500
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 75.392 202.700 8" SCH40 1676.253 2.336 TURB. 0.022 1.150 0.481 0.481 16.440 0.320 0.320 17.241 44.22
BOM. F A 373704.000 8499904.000 12.140 T-SUC. 0.000 0.001 75.392 202.700 8" SCH40 1676.254 2.336 TURB. 0.022 2.000 0.000 0.000 -2.580 0.556 0.556 0.556 -2.024 2.024






































(Q) Q Ø Ø L V ∆V REG. f ∑K h P/γ Hb
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Según accesor hf ∑ ∆z hk ∑ ∑ TOTAL
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca
U-35 372985.651 8499272.966 15.647 13.500
U-35 U-20 373012.651 8499276.900 15.949 T-34 7.369 27.287 7.369 85.600 90mm C-5 27.287 1.280 TURB. 0.018 0.817 0.469 -0.302 0.068 0.235 13.735
U-20 U-19 373012.651 8499365.452 15.996 T-19 68.023 88.552 75.392 237.600 250mm C-5 115.839 1.700 TURB. 0.014 0.800 0.750 -0.047 0.118 0.821 14.557
U-19 U-18 373037.058 8499371.789 16.232 T-18 0.000 25.217 75.392 237.600 250mm C-5 141.056 1.700 TURB. 0.014 0.100 0.214 -0.236 0.015 -0.008 14.549
U-18 U-17 373102.293 8499385.193 17.019 T-17 0.000 66.602 75.392 237.600 250mm C-5 207.659 1.700 TURB. 0.014 0.100 0.564 -0.787 0.015 -0.208 14.341
U-17 U-16 373119.699 8499387.857 18.517 T-16 0.000 17.672 75.392 237.600 250mm C-5 225.331 1.700 TURB. 0.014 0.800 0.150 -1.498 0.118 -1.230 13.111
U-16 U-15 373147.741 8499488.684 18.729 T-15 0.000 104.654 75.392 237.600 250mm C-5 329.985 1.700 TURB. 0.014 0.800 0.887 -0.212 0.118 0.793 13.904
U-15 U-14 373160.216 8499567.548 19.627 T-14 0.000 79.850 75.392 237.600 250mm C-5 409.835 1.700 TURB. 0.014 0.200 0.677 -0.898 0.029 -0.192 13.712
U-14 U-13 373269.887 8499555.690 22.803 T-13 0.000 110.356 75.392 237.600 250mm C-5 520.191 1.700 TURB. 0.014 0.800 0.935 -3.176 0.118 -2.123 11.589
U-13 U-12 373320.882 8499555.015 22.855 T-12 0.000 50.999 75.392 237.600 250mm C-5 571.190 1.700 TURB. 0.014 0.200 0.432 -0.052 0.029 0.410 11.998
U-12 U-11 373340.422 8499554.756 22.975 T-11 0.000 19.542 75.392 237.600 250mm C-5 590.732 1.700 TURB. 0.014 0.800 0.166 -0.120 0.118 0.163 12.162
U-11 U-10 373483.023 8499567.322 23.811 T-10 0.000 143.156 75.392 237.600 250mm C-5 733.888 1.700 TURB. 0.014 0.200 1.213 -0.836 0.029 0.407 12.568
U-10 U-9 373598.181 8499577.469 24.405 T-9 0.000 115.606 75.392 237.600 250mm C-5 849.494 1.700 TURB. 0.014 0.200 0.980 -0.594 0.029 0.415 12.984
U-9 U-8 373715.084 8499587.770 25.171 T-8 0.000 117.358 75.392 237.600 250mm C-5 966.852 1.700 TURB. 0.014 0.200 0.995 -0.766 0.029 0.258 13.242
U-8 U-7 373866.258 8499601.090 26.007 T-7 0.000 151.762 75.392 237.600 250mm C-5 1118.614 1.700 TURB. 0.014 0.200 1.286 -0.836 0.029 0.480 13.721
U-7 U-6 373924.818 8499606.250 26.600 T-6 0.000 58.790 75.392 237.600 250mm C-5 1177.404 1.700 TURB. 0.014 0.800 0.498 -0.593 0.118 0.023 13.744
U-6 U-5 373813.034 8499764.077 26.103 T-5 0.000 193.404 75.392 237.600 250mm C-5 1370.809 1.700 TURB. 0.014 2.000 1.639 0.497 0.295 2.431 16.175
U-5 U-4 373715.464 8499901.770 25.800 T-4 0.000 168.758 75.392 237.600 250mm C-5 1539.567 1.700 TURB. 0.014 0.800 1.430 0.303 0.118 1.851 18.026
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 75.392 237.600 250mm C-5 1555.215 1.700 TURB. 0.014 0.800 0.133 -0.151 0.118 0.099 18.125
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 75.392 237.600 250mm C-5 1570.535 1.700 TURB. 0.014 1.500 0.130 0.055 0.221 0.406 18.531
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 75.392 237.600 250mm C-5 1575.257 1.700 TURB. 0.014 0.017 0.040 -0.104 0.003 -0.061 18.470
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 75.392 202.700 8" SCH40 1591.277 2.336 TURB. 0.022 - - 0.000 10.505 10.505 10.505 28.974
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 75.392 202.700 8" SCH40 1607.127 2.336 TURB. 0.022 1.150 0.481 0.481 16.440 0.320 0.320 17.241 41.69
BOM. F A 373704.000 8499904.000 12.140 T-SUC. 0.000 0.001 75.392 202.700 8" SCH40 1607.128 2.336 TURB. 0.022 2.000 0.000 0.000 -2.580 0.556 0.556 0.556 -2.024 2.024















Anexo 10.4.7.2 Ruta Crítica Modificada  
TURNO I
(Q) Q Ø Ø L V ∆V REG. f ∑K h P/γ Hb
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Según accesor hf ∑ ∆z hk ∑ ∑ TOTAL
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca
U-68 373461.284 8500168.006 25.236 13.87
U-68 U-67 373529.684 8500174.032 25.747 T-67 6.601 68.667 6.601 133.000 140mmC-5 68.667 0.475 TURB. 0.020 2.017 0.117 -0.511 0.023 -0.371 13.50
U-67 U-66 373529.991 8500174.059 25.749 T-66 6.595 0.308 13.196 133.000 140mmC-5 68.975 0.950 TURB. 0.017 0.800 0.002 -0.002 0.037 0.037 13.54
U-66 U-60 373602.398 8500066.655 26.110 T-65 0.000 129.532 13.196 152.000 160mmC-5 198.507 0.727 TURB. 0.018 2.000 0.403 -0.361 0.054 0.096 13.63
U-60 U-59 373638.012 8500013.480 25.929 T-59 19.753 64.000 32.949 237.600 250mmC-5 262.507 0.743 TURB. 0.016 0.800 0.121 0.181 0.023 0.324 13.96
U-59 U-58 373669.270 8499972.276 25.827 T-58 0.000 51.719 32.949 237.600 250mmC-5 314.226 0.743 TURB. 0.016 0.800 0.098 0.102 0.023 0.222 14.18
U-58 U-45 373696.768 8499928.155 25.829 T-57 0.000 51.988 32.949 237.600 250mmC-5 366.214 0.743 TURB. 0.016 0.800 0.098 -0.002 0.023 0.119 14.30
U-45 U-43 373697.436 8499922.191 25.794 T-44 38.117 6.001 71.066 237.600 250mmC-5 372.215 1.603 TURB. 0.014 0.000 0.046 0.035 0.000 0.081 14.38
U-43 U-2 373698.180 8499915.538 25.896 T-42 7.574 6.695 78.640 237.600 250mmC-5 378.911 1.774 TURB. 0.014 0.200 0.061 -0.102 0.032 -0.009 14.37
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 78.640 237.600 250mmC-5 383.633 1.774 TURB. 0.014 0.017 0.043 -0.104 0.003 -0.058 14.31
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 78.640 202.700 8''SCH40 399.653 2.437 TURB. 0.022 - - 0.000 11.333 11.333 11.333 25.65
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 78.640 202.700 8''SCH40 415.503 2.437 TURB. 0.022 1.150 0.523 0.523 16.440 0.348 0.348 17.311 39.57
BOM. F A 373704.000 8499904.000 11.560 T-SUC. 0.000 0.001 78.640 202.700 8''SCH40 415.504 2.437 TURB. 0.022 2.000 0.000 0.000 -2.000 0.605 0.605 0.605 -1.395 1.39
∑ 10.58 1.51 1.51 13.68 12.50 12.50
U-62 373482.884 8500056.125 25.168 14.14
U-62 U-61 373601.684 8500066.592 26.103 T-61 10.861 119.264 10.861 133.000 140mmC-5 119.264 0.782 TURB. 0.018 2.017 0.496 -0.935 0.063 -0.376 13.76
U-61 U-60 373602.398 8500066.655 26.110 T-60 8.892 0.717 19.753 152.000 160mmC-5 119.981 1.089 TURB. 0.016 2.000 0.005 -0.007 0.121 0.118 13.88
U-60 U-59 373638.012 8500013.480 25.929 T-59 13.196 64.000 32.949 237.600 250mmC-5 183.980 0.743 TURB. 0.016 0.800 0.121 0.181 0.023 0.324 14.21
U-59 U-58 373669.270 8499972.276 25.827 T-58 0.000 51.719 32.949 237.600 250mmC-5 235.699 0.743 TURB. 0.016 0.800 0.098 0.102 0.023 0.222 14.43
U-58 U-45 373696.768 8499928.155 25.829 T-57 0.000 51.988 32.949 237.600 250mmC-5 287.688 0.743 TURB. 0.016 0.800 0.098 -0.002 0.023 0.119 14.55
U-45 U-43 373697.436 8499922.191 25.794 T-44 38.117 6.001 71.066 237.600 250mmC-5 293.689 1.603 TURB. 0.014 0.000 0.046 0.035 0.000 0.081 14.63
U-43 U-2 373698.180 8499915.538 25.896 T-42 7.574 6.695 78.640 237.600 250mmC-5 300.384 1.774 TURB. 0.014 0.200 0.061 -0.102 0.032 -0.009 14.62
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 78.640 237.600 250mmC-5 305.107 1.774 TURB. 0.014 0.017 0.043 -0.104 0.003 -0.058 14.56
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 78.640 202.700 8''SCH40 321.127 2.437 TURB. 0.022 - - 0.000 11.333 11.333 11.333 25.89
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 78.640 202.700 8''SCH40 336.977 2.437 TURB. 0.022 1.150 0.523 0.523 16.440 0.348 0.348 17.311 39.84
BOM. F A 373704.000 8499904.000 11.560 T-SUC. 0.000 0.001 78.640 202.700 8''SCH40 336.978 2.437 TURB. 0.022 2.000 0.000 0.000 -2.000 0.605 0.605 0.605 -1.395 1.39
∑ 9.78 1.49 1.49 13.61 12.57 12.57
U-55 373482.884 8499903.288 24.372 14.41
U-55 U-48 373482.884 8499909.311 24.411 T-54 8.542 6.023 8.542 71.200 75mmC-5 6.023 2.145 TURB. 0.017 0.017 0.328 -0.039 0.004 0.293 14.70
U-48 U-47 373598.030 8499919.456 25.085 T-47 8.728 115.594 17.270 133.000 140mmC-5 121.617 1.243 TURB. 0.016 2.000 1.108 -0.674 0.158 0.592 15.29
U-47 U-46 373601.684 8499919.778 25.111 T-46 8.675 3.668 25.945 133.000 140mmC-5 125.285 1.867 TURB. 0.015 0.200 0.073 -0.026 0.036 0.083 15.37
U-46 U-45 373696.768 8499928.155 25.829 T-45 12.172 95.455 38.117 152.000 160mmC-5 220.740 2.101 TURB. 0.014 2.817 2.019 -0.718 0.634 1.935 17.31
U-45 U-43 373697.436 8499922.191 25.794 T-44 32.949 6.001 71.066 237.600 250mmC-5 226.742 1.603 TURB. 0.014 0.000 0.046 0.035 0.000 0.081 17.39
U-43 U-2 373698.180 8499915.538 25.896 T-42 7.574 6.695 78.640 237.600 250mmC-5 233.437 1.774 TURB. 0.014 0.200 0.061 -0.102 0.032 -0.009 17.38
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 78.640 237.600 250mmC-5 238.159 1.774 TURB. 0.014 0.017 0.043 -0.104 0.003 -0.058 17.32
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 78.640 202.700 8''SCH40 254.179 2.437 TURB. 0.022 - - 0.000 11.333 11.333 11.333 28.65
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 78.640 202.700 8''SCH40 270.029 2.437 TURB. 0.022 1.150 0.523 0.523 16.440 0.348 0.348 17.311 42.57
BOM. F A 373704.000 8499904.000 11.560 T-SUC. 0.000 0.001 78.640 202.700 8''SCH40 270.030 2.437 TURB. 0.022 2.000 0.000 0.000 -2.000 0.605 0.605 0.605 -1.395 1.39
∑ 8.40 4.20 4.20 12.81 13.15 13.15
U-54 373598.030 8499913.433 25.050 14.36
U-54 U-47 373598.030 8499919.456 25.085 T-53 8.675 6.023 8.675 71.200 75mmC-5 6.023 2.179 TURB. 0.016 0.017 0.337 -0.035 0.004 0.306 14.67
U-47 U-46 373601.684 8499919.778 25.111 T-46 17.270 3.668 25.945 133.000 140mmC-5 9.691 1.867 TURB. 0.015 0.200 0.073 -0.026 0.036 0.083 14.75
U-46 U-45 373696.768 8499928.155 25.829 T-45 12.172 95.455 38.117 152.000 160mmC-5 105.146 2.101 TURB. 0.014 2.817 2.019 -0.718 0.634 1.935 16.69
U-45 U-43 373697.436 8499922.191 25.794 T-44 32.949 6.001 71.066 237.600 250mmC-5 111.148 1.603 TURB. 0.014 0.000 0.046 0.035 0.000 0.081 16.77
U-43 U-2 373698.180 8499915.538 25.896 T-42 7.574 6.695 78.640 237.600 250mmC-5 117.843 1.774 TURB. 0.014 0.200 0.061 -0.102 0.032 -0.009 16.76
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 78.640 237.600 250mmC-5 122.565 1.774 TURB. 0.014 0.017 0.043 -0.104 0.003 -0.058 16.70
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 78.640 202.700 8''SCH40 138.585 2.437 TURB. 0.022 - - 0.000 11.333 11.333 11.333 28.03
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 78.640 202.700 8''SCH40 154.435 2.437 TURB. 0.022 1.150 0.523 0.523 16.440 0.348 0.348 17.311 42.19
BOM. F A 373704.000 8499904.000 11.560 T-SUC. 0.000 0.001 78.640 202.700 8''SCH40 154.436 2.437 TURB. 0.022 2.000 0.000 0.000 -2.000 0.605 0.605 0.605 -1.395 1.39
∑ 6.40 3.10 3.10 13.49 12.99 12.99
U-44 373697.169 8499922.167 25.793 13.50
U-44 U-43 373697.436 8499922.191 25.794 T-43 7.574 0.268 7.574 71.200 75mmC-5 0.268 1.902 TURB. 0.016 2.000 0.011 -0.001 0.369 0.379 13.88
U-43 U-2 373698.180 8499915.538 25.896 T-42 71.066 6.695 78.640 237.600 250mmC-5 6.963 1.774 TURB. 0.014 0.200 0.061 -0.102 0.032 -0.009 13.87
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 78.640 237.600 250mmC-5 11.686 1.774 TURB. 0.014 0.017 0.043 -0.104 0.003 -0.058 13.81
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 78.640 202.700 8''SCH40 27.706 2.437 TURB. 0.022 - - 0.000 11.333 11.333 11.333 25.15
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 78.640 202.700 8''SCH40 43.556 2.437 TURB. 0.022 1.150 0.523 0.523 16.440 0.348 0.348 17.311 39.25
BOM. F A 373704.000 8499904.000 11.560 T-SUC. 0.000 0.001 78.640 202.700 8''SCH40 43.557 2.437 TURB. 0.022 2.000 0.000 0.000 -2.000 0.605 0.605 0.605 -1.395 1.39






























































TURNO II Vinicial ≈ 1.50 m/s Vmáx ≈ 2.50 m/s
(Q) Q Ø Ø L V ∆V REG. f ∑K h P/γ Hb
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Según accesor hf ∑ ∆z hk ∑ ∑ TOTAL
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca
U-40 373482.881 8499734.983 23.567 14.57
U-40 U-39 373598.084 8499745.135 24.709 T-39 15.693 115.655 15.693 133.000 140mmC-5 115.655 1.130 TURB. 0.016 0.417 0.933 -1.142 0.027 -0.182 14.39
U-39 U-38 373715.084 8499755.446 25.642 T-38 15.914 117.457 31.607 190.200 200mmC-5 233.112 1.112 TURB. 0.015 0.217 0.600 -0.933 0.014 -0.319 14.07
U-38 U-37 373743.884 8499757.984 25.803 T-37 10.698 28.912 42.305 237.600 250mmC-5 262.024 0.954 TURB. 0.015 0.200 0.086 -0.161 0.009 -0.066 14.00
U-37 U-36 373812.284 8499764.011 26.100 T-36 8.379 68.666 50.684 237.600 250mmC-5 330.690 1.143 TURB. 0.015 0.200 0.283 -0.297 0.013 -0.001 14.00
U-36 U-5 373813.034 8499764.077 26.103 T-35 6.574 0.753 57.258 237.600 250mmC-5 331.443 1.291 TURB. 0.014 0.200 0.004 -0.003 0.017 0.018 14.02
U-5 U-4 373715.464 8499901.770 25.800 T-4 19.220 168.758 76.478 237.600 250mmC-5 500.201 1.725 TURB. 0.014 0.800 1.468 0.303 0.121 1.892 15.91
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 76.478 237.600 250mmC-5 515.849 1.725 TURB. 0.014 0.800 0.136 -0.151 0.121 0.106 16.02
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 76.478 237.600 250mmC-5 531.169 1.725 TURB. 0.014 1.500 0.133 0.055 0.227 0.416 16.43
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 76.478 237.600 250mmC-5 535.892 1.725 TURB. 0.014 0.017 0.041 -0.104 0.003 -0.060 16.37
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 76.478 202.700 8''SCH40 551.912 2.370 TURB. 0.022 - - 0.000 10.778 10.778 10.778 27.15
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 76.478 202.700 8''SCH40 567.762 2.370 TURB. 0.022 1.150 0.495 0.495 16.440 0.329 0.329 17.264 40.27
BOM. F A 373704.000 8499904.000 11.950 T-SUC. 0.000 0.001 76.478 202.700 8''SCH40 567.763 2.370 TURB. 0.022 2.000 0.000 0.000 -2.390 0.573 0.573 0.573 -1.817 1.82
∑ 7.50 4.18 4.18 11.62 12.23 12.23
U-8 373715.084 8499587.770 25.171 14.81
U-8 U-7 373866.258 8499601.090 26.007 T-7 8.550 151.762 8.550 237.600 250mmC-5 151.762 0.193 TURB. 0.021 0.200 0.026 -0.836 0.000 -0.810 14.00
U-7 U-6 373924.818 8499606.250 26.600 T-6 10.670 58.790 19.220 237.600 250mmC-5 210.552 0.433 TURB. 0.018 0.800 0.042 -0.593 0.008 -0.543 13.46
U-6 U-5 373813.034 8499764.077 26.103 T-5 0.000 193.404 19.220 237.600 250mmC-5 403.956 0.433 TURB. 0.018 2.000 0.139 0.497 0.019 0.655 14.11
U-5 U-4 373715.464 8499901.770 25.800 T-4 57.258 168.758 76.478 237.600 250mmC-5 572.715 1.725 TURB. 0.014 0.800 1.468 0.303 0.121 1.892 16.00
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 76.478 237.600 250mmC-5 588.362 1.725 TURB. 0.014 0.800 0.136 -0.151 0.121 0.106 16.11
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 76.478 237.600 250mmC-5 603.683 1.725 TURB. 0.014 1.500 0.133 0.055 0.227 0.416 16.53
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 76.478 237.600 250mmC-5 608.405 1.725 TURB. 0.014 0.017 0.041 -0.104 0.003 -0.060 16.47
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 76.478 202.700 8''SCH40 624.425 2.370 TURB. 0.022 - - 0.000 10.778 10.778 10.778 27.24
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 76.478 202.700 8''SCH40 640.275 2.370 TURB. 0.022 1.150 0.495 0.495 16.440 0.329 0.329 17.264 40.30
BOM. F A 373704.000 8499904.000 11.950 T-SUC. 0.000 0.001 76.478 202.700 8''SCH40 640.276 2.370 TURB. 0.022 2.000 0.000 0.000 -2.390 0.573 0.573 0.573 -1.817 1.82




























TURNO III Vinicial ≈ 1.50 m/s Vmáx ≈ 2.50 m/s
(Q) Q Ø Ø L V ∆V REG. f ∑K h P/γ Hb
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Según accesor hf ∑ ∆z hk ∑ ∑ TOTAL
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca
U-71 373205.684 8500145.486 23.018 13.50
U-71 U-70 373297.484 8500153.574 23.814 T-70 8.320 92.159 8.320 71.200 75mmC-5 92.159 2.090 TURB. 0.017 0.217 4.781 -0.796 0.048 4.034 17.53
U-70 U-69 373387.484 8500161.503 24.645 T-69 8.989 90.352 17.309 104.600 110mmC-5 182.511 2.014 TURB. 0.015 0.200 2.766 -0.831 0.041 1.976 19.51
U-69 U-68 373461.284 8500168.006 25.236 T-68 8.746 74.088 26.055 133.000 140mmC-5 256.600 1.875 TURB. 0.015 0.200 1.495 -0.591 0.036 0.940 20.45
U-68 U-67 373529.684 8500174.032 25.747 T-67 0.000 68.667 26.055 133.000 140mmC-5 325.267 1.875 TURB. 0.015 2.017 1.386 -0.511 0.362 1.237 21.69
U-67 U-66 373529.991 8500174.059 25.749 T-66 0.000 0.308 26.055 133.000 140mmC-5 325.575 1.875 TURB. 0.015 0.800 0.006 -0.002 0.143 0.148 21.83
U-66 U-60 373602.398 8500066.655 26.110 T-65 0.000 129.532 26.055 152.000 160mmC-5 455.107 1.436 TURB. 0.015 2.000 1.374 -0.361 0.210 1.223 23.06
U-60 U-59 373638.012 8500013.480 25.929 T-59 25.423 64.000 51.478 237.600 250mmC-5 519.107 1.161 TURB. 0.015 0.800 0.271 0.181 0.055 0.507 23.56
U-59 U-58 373669.270 8499972.276 25.827 T-58 0.000 51.719 51.478 237.600 250mmC-5 570.825 1.161 TURB. 0.015 0.800 0.219 0.102 0.055 0.376 23.94
U-58 U-45 373696.768 8499928.155 25.829 T-57 0.000 51.988 51.478 237.600 250mmC-5 622.814 1.161 TURB. 0.015 0.800 0.220 -0.002 0.055 0.273 24.21
U-45 U-43 373697.436 8499922.191 25.794 T-44 19.989 6.001 71.467 237.600 250mmC-5 628.815 1.612 TURB. 0.014 0.000 0.046 0.035 0.000 0.081 24.29
U-43 U-2 373698.180 8499915.538 25.896 T-42 0.000 6.695 71.467 237.600 250mmC-5 635.511 1.612 TURB. 0.014 0.200 0.051 -0.102 0.026 -0.024 24.27
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 71.467 237.600 250mmC-5 640.233 1.612 TURB. 0.014 0.017 0.036 -0.104 0.002 -0.065 24.21
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 71.467 202.700 8''SCH40 656.253 2.215 TURB. 0.022 - - 0.000 9.551 9.551 9.551 33.76
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 71.467 202.700 8''SCH40 672.103 2.215 TURB. 0.022 1.150 0.432 0.432 16.440 0.287 0.287 17.160 45.14
BOM. F A 373704.000 8499904.000 12.810 T-SUC. 0.000 0.001 71.467 202.700 8''SCH40 672.104 2.215 TURB. 0.022 2.000 0.000 0.000 -3.250 0.500 0.500 0.500 -2.750 2.75
∑ 11.20 13.09 13.09 10.21 11.37 11.37
U-65 373205.684 8500031.702 22.732 13.50
U-65 U-64 373297.484 8500039.790 23.597 T-64 8.283 92.160 8.283 71.200 75mmC-5 92.160 2.080 TURB. 0.017 0.217 4.743 -0.865 0.048 3.926 17.43
U-64 U-63 373387.484 8500047.720 24.438 T-63 8.655 90.353 16.938 104.600 110mmC-5 182.512 1.971 TURB. 0.016 0.217 2.659 -0.841 0.043 1.861 19.29
U-63 U-62 373482.884 8500056.125 25.168 T-62 8.485 95.772 25.423 133.000 140mmC-5 278.285 1.830 TURB. 0.015 0.200 1.849 -0.730 0.034 1.153 20.44
U-62 U-61 373601.684 8500066.592 26.103 T-61 0.000 119.264 25.423 133.000 140mmC-5 397.548 1.830 TURB. 0.015 2.017 2.302 -0.935 0.344 1.712 22.15
U-61 U-60 373602.398 8500066.655 26.110 T-60 0.000 0.717 25.423 152.000 160mmC-5 398.265 1.401 TURB. 0.015 2.000 0.007 -0.007 0.200 0.200 22.35
U-60 U-59 373638.012 8500013.480 25.929 T-59 26.055 64.000 51.478 237.600 250mmC-5 462.265 1.161 TURB. 0.015 0.800 0.271 0.181 0.055 0.507 22.86
U-59 U-58 373669.270 8499972.276 25.827 T-58 0.000 51.719 51.478 237.600 250mmC-5 513.984 1.161 TURB. 0.015 0.800 0.219 0.102 0.055 0.376 23.24
U-58 U-45 373696.768 8499928.155 25.829 T-57 0.000 51.988 51.478 237.600 250mmC-5 565.972 1.161 TURB. 0.015 0.800 0.220 -0.002 0.055 0.273 23.51
U-45 U-43 373697.436 8499922.191 25.794 T-44 19.989 6.001 71.467 237.600 250mmC-5 571.974 1.612 TURB. 0.014 0.000 0.046 0.035 0.000 0.081 23.59
U-43 U-2 373698.180 8499915.538 25.896 T-42 0.000 6.695 71.467 237.600 250mmC-5 578.669 1.612 TURB. 0.014 0.200 0.051 -0.102 0.026 -0.024 23.57
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 71.467 237.600 250mmC-5 583.391 1.612 TURB. 0.014 0.017 0.036 -0.104 0.002 -0.065 23.50
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 71.467 202.700 8''SCH40 599.411 2.215 TURB. 0.022 - - 0.000 9.551 9.551 9.551 33.05
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 71.467 202.700 8''SCH40 615.261 2.215 TURB. 0.022 1.150 0.432 0.432 16.440 0.287 0.287 17.160 44.43
BOM. F A 373704.000 8499904.000 12.810 T-SUC. 0.000 0.001 71.467 202.700 8''SCH40 615.262 2.215 TURB. 0.022 2.000 0.000 0.000 -3.250 0.500 0.500 0.500 -2.750 2.75
∑ 10.42 12.84 12.84 9.92 11.20 11.20
U-53 373205.658 8499884.886 21.944 14.10
U-53 U-52 373229.084 8499886.950 22.166 T-52 6.215 23.518 6.215 59.800 63mmC-5 23.518 2.213 TURB. 0.017 2.017 1.669 -0.222 0.503 1.951 16.05
U-52 U-51 373297.484 8499892.976 22.987 T-51 0.000 68.670 6.215 71.200 75mmC-5 92.188 1.561 TURB. 0.018 0.017 2.106 -0.821 0.002 1.287 17.34
U-51 U-50 373353.284 8499897.893 23.644 T-50 6.955 56.020 13.170 104.600 110mmC-5 148.208 1.533 TURB. 0.016 2.017 1.046 -0.657 0.241 0.630 17.97
U-50 U-49 373387.484 8499900.906 23.873 T-49 0.000 34.333 13.170 133.000 140mmC-5 182.541 0.948 TURB. 0.017 0.200 0.202 -0.229 0.009 -0.018 17.95
U-49 U-48 373482.884 8499909.311 24.411 T-48 6.819 95.771 19.989 133.000 140mmC-5 278.312 1.439 TURB. 0.016 0.217 1.196 -0.538 0.023 0.681 18.63
U-48 U-47 373598.030 8499919.456 25.085 T-47 0.000 115.594 19.989 133.000 140mmC-5 393.906 1.439 TURB. 0.016 2.000 1.444 -0.674 0.211 0.981 19.61
U-47 U-46 373601.684 8499919.778 25.111 T-46 0.000 3.668 19.989 133.000 140mmC-5 397.574 1.439 TURB. 0.016 0.200 0.046 -0.026 0.021 0.041 19.65
U-46 U-45 373696.768 8499928.155 25.829 T-45 0.000 95.455 19.989 152.000 160mmC-5 493.029 1.102 TURB. 0.016 2.817 0.627 -0.718 0.174 0.083 19.74
U-45 U-43 373697.436 8499922.191 25.794 T-44 51.478 6.001 71.467 237.600 250mmC-5 499.031 1.612 TURB. 0.014 0.000 0.046 0.035 0.000 0.081 19.82
U-43 U-2 373698.180 8499915.538 25.896 T-42 0.000 6.695 71.467 237.600 250mmC-5 505.726 1.612 TURB. 0.014 0.200 0.051 -0.102 0.026 -0.024 19.79
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 71.467 237.600 250mmC-5 510.448 1.612 TURB. 0.014 0.017 0.036 -0.104 0.002 -0.065 19.73
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 71.467 202.700 8''SCH40 526.468 2.215 TURB. 0.022 - - 0.000 9.551 9.551 9.551 29.28
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 71.467 202.700 8''SCH40 542.318 2.215 TURB. 0.022 1.150 0.432 0.432 16.440 0.287 0.287 17.160 40.69
BOM. F A 373704.000 8499904.000 12.810 T-SUC. 0.000 0.001 71.467 202.700 8''SCH40 542.319 2.215 TURB. 0.022 2.000 0.000 0.000 -3.250 0.500 0.500 0.500 -2.750 2.75








































(Q) Q Ø Ø L V ∆V REG. f ∑K h P/γ Hb
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Según accesor hf ∑ ∆z hk ∑ ∑ TOTAL
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca
U-42 373229.084 8499712.618 20.730 14.00
U-42 U-41 373353.284 8499723.563 21.958 T-41 7.646 124.687 7.646 71.200 75mmC-5 124.687 1.920 TURB. 0.017 0.417 5.554 -1.228 0.078 4.404 18.40
U-41 U-40 373482.881 8499734.983 23.567 T-40 19.604 130.109 27.250 133.000 140mmC-5 254.797 1.961 TURB. 0.015 0.400 2.849 -1.609 0.078 1.318 19.72
U-40 U-39 373598.084 8499745.135 24.709 T-39 0.000 115.655 27.250 133.000 140mmC-5 370.452 1.961 TURB. 0.015 0.417 2.532 -1.142 0.082 1.472 21.19
U-39 U-38 373715.084 8499755.446 25.642 T-38 0.000 117.457 27.250 190.200 200mmC-5 487.909 0.959 TURB. 0.016 0.217 0.459 -0.933 0.010 -0.464 20.73
U-38 U-37 373743.884 8499757.984 25.803 T-37 0.000 28.912 27.250 237.600 250mmC-5 516.821 0.615 TURB. 0.017 0.200 0.039 -0.161 0.004 -0.118 20.61
U-37 U-36 373812.284 8499764.011 26.100 T-36 0.000 68.666 27.250 237.600 250mmC-5 585.486 0.615 TURB. 0.017 0.200 0.092 -0.297 0.004 -0.201 20.41
U-36 U-5 373813.034 8499764.077 26.103 T-35 0.000 0.753 27.250 237.600 250mmC-5 586.239 0.615 TURB. 0.017 0.200 0.001 -0.003 0.004 0.002 20.41
U-5 U-4 373715.464 8499901.770 25.800 T-4 25.591 168.758 52.841 237.600 250mmC-5 754.998 1.192 TURB. 0.015 0.800 0.750 0.303 0.058 1.110 21.52
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 52.841 237.600 250mmC-5 770.645 1.192 TURB. 0.015 0.800 0.069 -0.151 0.058 -0.024 21.50
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 52.841 237.600 250mmC-5 785.966 1.192 TURB. 0.015 1.500 0.068 0.055 0.109 0.232 21.73
U-2 U-1 373702.872 8499916.063 26.000 T-1 18.938 4.722 71.779 237.600 250mmC-5 790.688 1.619 TURB. 0.014 0.017 0.037 -0.104 0.002 -0.065 21.67
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 71.779 202.700 8''SCH40 806.708 2.224 TURB. 0.022 - - 0.000 9.624 9.624 9.624 31.29
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 71.779 202.700 8''SCH40 822.558 2.224 TURB. 0.022 1.150 0.436 0.436 16.440 0.290 0.290 17.166 42.75
BOM. F A 373704.000 8499904.000 12.760 T-SUC. 0.000 0.001 71.779 202.700 8''SCH40 822.559 2.224 TURB. 0.022 2.000 0.000 0.000 -3.200 0.504 0.504 0.504 -2.696 2.70
∑ 8.32 12.89 12.89 7.97 10.91 10.91
U-56 373353.284 8499891.870 23.613 13.50
U-56 U-50 373353.284 8499897.893 23.644 T-55 9.209 6.023 9.209 71.200 75mmC-5 6.023 2.313 TURB. 0.016 0.017 0.375 -0.031 0.005 0.349 13.85
U-50 U-49 373387.484 8499900.906 23.873 T-49 9.729 34.333 18.938 133.000 140mmC-5 40.356 1.363 TURB. 0.016 0.200 0.389 -0.229 0.019 0.179 14.03
U-49 U-48 373482.884 8499909.311 24.411 T-48 0.000 95.771 18.938 133.000 140mmC-5 136.127 1.363 TURB. 0.016 0.217 1.085 -0.538 0.021 0.567 14.60
U-48 U-47 373598.030 8499919.456 25.085 T-47 0.000 115.594 18.938 133.000 140mmC-5 251.721 1.363 TURB. 0.016 2.000 1.309 -0.674 0.189 0.825 15.42
U-47 U-46 373601.684 8499919.778 25.111 T-46 0.000 3.668 18.938 133.000 140mmC-5 255.390 1.363 TURB. 0.016 0.200 0.042 -0.026 0.019 0.034 15.45
U-46 U-45 373696.768 8499928.155 25.829 T-45 0.000 95.455 18.938 152.000 160mmC-5 350.845 1.044 TURB. 0.016 2.817 0.569 -0.718 0.156 0.007 15.46
U-45 U-43 373697.436 8499922.191 25.794 T-44 0.000 6.001 18.938 237.600 250mmC-5 356.846 0.427 TURB. 0.018 0.000 0.004 0.035 0.000 0.039 15.50
U-43 U-2 373698.180 8499915.538 25.896 T-42 0.000 6.695 18.938 237.600 250mmC-5 363.541 0.427 TURB. 0.018 0.200 0.005 -0.102 0.002 -0.095 15.41
U-2 U-1 373702.872 8499916.063 26.000 T-1 52.841 4.722 71.779 237.600 250mmC-5 368.264 1.619 TURB. 0.014 0.017 0.037 -0.104 0.002 -0.065 15.34
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 71.779 202.700 8''SCH40 384.284 2.224 TURB. 0.022 - - 0.000 9.624 9.624 9.624 24.96
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 71.779 202.700 8''SCH40 400.134 2.224 TURB. 0.022 1.150 0.436 0.436 16.440 0.290 0.290 17.166 36.51
BOM. F A 373704.000 8499904.000 12.760 T-SUC. 0.000 0.001 71.779 202.700 8''SCH40 400.135 2.224 TURB. 0.022 2.000 0.000 0.000 -3.200 0.504 0.504 0.504 -2.696 2.70

























(Q) Q Ø Ø L V ∆V REG. f ∑K h P/γ Hb
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Según accesor hf ∑ ∆z hk ∑ ∑ TOTAL
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca
U-57 373229.084 8499880.927 22.125 14.10
U-57 U-52 373229.084 8499886.950 22.166 T-56 9.729 6.023 9.729 71.200 75mmC-5 6.023 2.444 TURB. 0.016 0.017 0.415 -0.041 0.005 0.379 14.48
U-52 U-51 373297.484 8499892.976 22.987 T-51 0.000 68.670 9.729 71.200 75mmC-5 74.693 2.444 TURB. 0.016 0.017 4.728 -0.821 0.005 3.912 18.39
U-51 U-50 373353.284 8499897.893 23.644 T-50 0.000 56.020 9.729 104.600 110mmC-5 130.713 1.132 TURB. 0.017 2.017 0.606 -0.657 0.132 0.081 18.47
U-50 U-49 373387.484 8499900.906 23.873 T-49 9.209 34.333 18.938 133.000 140mmC-5 165.046 1.363 TURB. 0.016 0.200 0.389 -0.229 0.019 0.179 18.65
U-49 U-48 373482.884 8499909.311 24.411 T-48 0.000 95.771 18.938 133.000 140mmC-5 260.817 1.363 TURB. 0.016 0.217 1.085 -0.538 0.021 0.567 19.22
U-48 U-47 373598.030 8499919.456 25.085 T-47 0.000 115.594 18.938 133.000 140mmC-5 376.411 1.363 TURB. 0.016 2.000 1.309 -0.674 0.189 0.825 20.04
U-47 U-46 373601.684 8499919.778 25.111 T-46 0.000 3.668 18.938 133.000 140mmC-5 380.080 1.363 TURB. 0.016 0.200 0.042 -0.026 0.019 0.034 20.08
U-46 U-45 373696.768 8499928.155 25.829 T-45 0.000 95.455 18.938 152.000 160mmC-5 475.535 1.044 TURB. 0.016 2.817 0.569 -0.718 0.156 0.007 20.08
U-45 U-43 373697.436 8499922.191 25.794 T-44 0.000 6.001 18.938 237.600 250mmC-5 481.536 0.427 TURB. 0.018 0.000 0.004 0.035 0.000 0.039 20.12
U-43 U-2 373698.180 8499915.538 25.896 T-42 0.000 6.695 18.938 237.600 250mmC-5 488.231 0.427 TURB. 0.018 0.200 0.005 -0.102 0.002 -0.095 20.03
U-2 U-1 373702.872 8499916.063 26.000 T-1 52.841 4.722 71.779 237.600 250mmC-5 492.954 1.619 TURB. 0.014 0.017 0.037 -0.104 0.002 -0.065 19.96
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 71.779 202.700 8''SCH40 508.974 2.224 TURB. 0.022 - - 0.000 9.624 9.624 9.624 29.59
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 71.779 202.700 8''SCH40 524.824 2.224 TURB. 0.022 1.150 0.436 0.436 16.440 0.290 0.290 17.166 41.16
BOM. F A 373704.000 8499904.000 12.760 T-SUC. 0.000 0.001 71.779 202.700 8''SCH40 524.825 2.224 TURB. 0.022 2.000 0.000 0.000 -3.200 0.504 0.504 0.504 -2.696 2.70
∑ 10.85 9.62 9.62 9.37 10.97 10.97
U-12 373320.882 8499555.015 22.855 14.95
U-12 U-11 373340.422 8499554.756 22.975 T-11 9.130 19.542 9.130 237.600 250mmC-5 19.542 0.206 TURB. 0.021 0.800 0.004 -0.120 0.002 -0.115 14.84
U-11 U-10 373483.023 8499567.322 23.811 T-10 0.000 143.156 9.130 237.600 250mmC-5 162.698 0.206 TURB. 0.021 0.200 0.027 -0.836 0.000 -0.808 14.03
U-10 U-9 373598.181 8499577.469 24.405 T-9 8.167 115.606 17.297 237.600 250mmC-5 278.304 0.390 TURB. 0.018 0.200 0.069 -0.594 0.002 -0.524 13.50
U-9 U-8 373715.084 8499587.770 25.171 T-8 8.294 117.358 25.591 237.600 250mmC-5 395.662 0.577 TURB. 0.017 0.200 0.141 -0.766 0.003 -0.622 12.88
U-8 U-7 373866.258 8499601.090 26.007 T-7 0.000 151.762 25.591 237.600 250mmC-5 547.424 0.577 TURB. 0.017 0.200 0.182 -0.836 0.003 -0.651 12.23
U-7 U-6 373924.818 8499606.250 26.600 T-6 0.000 58.790 25.591 237.600 250mmC-5 606.214 0.577 TURB. 0.017 0.800 0.070 -0.593 0.014 -0.509 11.72
U-6 U-5 373813.034 8499764.077 26.103 T-5 0.000 193.404 25.591 237.600 250mmC-5 799.619 0.577 TURB. 0.017 2.000 0.232 0.497 0.034 0.763 12.48
U-5 U-4 373715.464 8499901.770 25.800 T-4 27.250 168.758 52.841 237.600 250mmC-5 968.377 1.192 TURB. 0.015 0.800 0.750 0.303 0.058 1.110 13.59
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 52.841 237.600 250mmC-5 984.025 1.192 TURB. 0.015 0.800 0.069 -0.151 0.058 -0.024 13.57
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 52.841 237.600 250mmC-5 999.345 1.192 TURB. 0.015 1.500 0.068 0.055 0.109 0.232 13.80
U-2 U-1 373702.872 8499916.063 26.000 T-1 18.938 4.722 71.779 237.600 250mmC-5 1004.067 1.619 TURB. 0.014 0.017 0.037 -0.104 0.002 -0.065 13.74
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 71.779 202.700 8''SCH40 1020.087 2.224 TURB. 0.022 - - 0.000 9.624 9.624 9.624 23.36
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 71.779 202.700 8''SCH40 1035.937 2.224 TURB. 0.022 1.150 0.436 0.436 16.440 0.290 0.290 17.166 34.63
BOM. F A 373704.000 8499904.000 12.760 T-SUC. 0.000 0.001 71.779 202.700 8''SCH40 1035.938 2.224 TURB. 0.022 2.000 0.000 0.000 -3.200 0.504 0.504 0.504 -2.696 2.70




























(Q) Q Ø Ø L V ∆V REG. f ∑K h P/γ Hb
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Según accesor hf ∑ ∆z hk ∑ ∑ TOTAL
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca
U-27 373014.451 8499021.774 15.202 13.50
U-27 U-23 373012.651 8499021.511 15.202 T-26 8.551 1.819 8.551 71.200 75mmC-5 1.819 2.148 TURB. 0.017 0.017 0.099 0.000 0.004 0.103 13.60
U-23 U-22 373012.651 8499099.802 15.411 T-22 21.427 78.291 29.978 190.200 200mmC-5 80.110 1.055 TURB. 0.016 4.000 0.364 -0.209 0.227 0.382 13.98
U-22 U-21 373012.651 8499188.483 15.630 T-21 15.440 88.681 45.418 190.200 200mmC-5 168.792 1.599 TURB. 0.014 4.000 0.875 -0.219 0.521 1.177 15.16
U-21 U-20 373012.651 8499276.900 15.949 T-20 15.137 88.418 60.555 237.600 250mmC-5 257.209 1.366 TURB. 0.014 4.000 0.503 -0.319 0.380 0.564 15.73
U-20 U-19 373012.651 8499365.452 15.996 T-19 14.837 88.552 75.392 237.600 250mmC-5 345.761 1.700 TURB. 0.014 0.800 0.750 -0.047 0.118 0.821 16.55
U-19 U-18 373037.058 8499371.789 16.232 T-18 0.000 25.217 75.392 237.600 250mmC-5 370.979 1.700 TURB. 0.014 0.100 0.214 -0.236 0.015 -0.008 16.54
U-18 U-17 373102.293 8499385.193 17.019 T-17 0.000 66.602 75.392 237.600 250mmC-5 437.581 1.700 TURB. 0.014 0.100 0.564 -0.787 0.015 -0.208 16.33
U-17 U-16 373119.699 8499387.857 18.517 T-16 0.000 17.672 75.392 237.600 250mmC-5 455.253 1.700 TURB. 0.014 0.800 0.150 -1.498 0.118 -1.230 15.10
U-16 U-15 373147.741 8499488.684 18.729 T-15 0.000 104.654 75.392 237.600 250mmC-5 559.907 1.700 TURB. 0.014 0.800 0.887 -0.212 0.118 0.793 15.89
U-15 U-14 373160.216 8499567.548 19.627 T-14 0.000 79.850 75.392 237.600 250mmC-5 639.757 1.700 TURB. 0.014 0.200 0.677 -0.898 0.029 -0.192 15.70
U-14 U-13 373269.887 8499555.690 22.803 T-13 0.000 110.356 75.392 237.600 250mmC-5 750.113 1.700 TURB. 0.014 0.800 0.935 -3.176 0.118 -2.123 13.58
U-13 U-12 373320.882 8499555.015 22.855 T-12 0.000 50.999 75.392 237.600 250mmC-5 801.113 1.700 TURB. 0.014 0.200 0.432 -0.052 0.029 0.410 13.99
U-12 U-11 373340.422 8499554.756 22.975 T-11 0.000 19.542 75.392 237.600 250mmC-5 820.655 1.700 TURB. 0.014 0.800 0.166 -0.120 0.118 0.163 14.15
U-11 U-10 373483.023 8499567.322 23.811 T-10 0.000 143.156 75.392 237.600 250mmC-5 963.811 1.700 TURB. 0.014 0.200 1.213 -0.836 0.029 0.407 14.56
U-10 U-9 373598.181 8499577.469 24.405 T-9 0.000 115.606 75.392 237.600 250mmC-5 1079.416 1.700 TURB. 0.014 0.200 0.980 -0.594 0.029 0.415 14.97
U-9 U-8 373715.084 8499587.770 25.171 T-8 0.000 117.358 75.392 237.600 250mmC-5 1196.775 1.700 TURB. 0.014 0.200 0.995 -0.766 0.029 0.258 15.23
U-8 U-7 373866.258 8499601.090 26.007 T-7 0.000 151.762 75.392 237.600 250mmC-5 1348.537 1.700 TURB. 0.014 0.200 1.286 -0.836 0.029 0.480 15.71
U-7 U-6 373924.818 8499606.250 26.600 T-6 0.000 58.790 75.392 237.600 250mmC-5 1407.327 1.700 TURB. 0.014 0.800 0.498 -0.593 0.118 0.023 15.73
U-6 U-5 373813.034 8499764.077 26.103 T-5 0.000 193.404 75.392 237.600 250mmC-5 1600.731 1.700 TURB. 0.014 2.000 1.639 0.497 0.295 2.431 18.17
U-5 U-4 373715.464 8499901.770 25.800 T-4 0.000 168.758 75.392 237.600 250mmC-5 1769.489 1.700 TURB. 0.014 0.800 1.430 0.303 0.118 1.851 20.02
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 75.392 237.600 250mmC-5 1785.137 1.700 TURB. 0.014 0.800 0.133 -0.151 0.118 0.099 20.12
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 75.392 237.600 250mmC-5 1800.457 1.700 TURB. 0.014 1.500 0.130 0.055 0.221 0.406 20.52
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 75.392 237.600 250mmC-5 1805.180 1.700 TURB. 0.014 0.017 0.040 -0.104 0.003 -0.061 20.46
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 75.392 202.700 8''SCH40 1821.200 2.336 TURB. 0.022 - - 0.000 10.505 10.505 10.505 30.96
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 75.392 202.700 8''SCH40 1837.050 2.336 TURB. 0.022 1.150 0.481 0.481 16.440 0.320 0.320 17.241 43.84
BOM. F A 373704.000 8499904.000 12.140 T-SUC. 0.000 0.001 75.392 202.700 8''SCH40 1837.051 2.336 TURB. 0.022 2.000 0.000 0.000 -2.580 0.556 0.556 0.556 -2.024 2.02
∑ 26.48 15.44 15.44 3.06 14.18 14.18
Q Ø Ø L V ∆V REG. f ∑K h P/γ Hb
U U x y z Tub. (Q) L ∑ INT. Com. ∑ − Según accesor hf ∑ ∆z hk ∑ ∑ TOTAL
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca
U-30 373091.490 8499109.190 16.100 13.50
U-30 U-29 373060.311 8499108.249 15.979 T-29 7.513 31.193 7.513 85.600 90mmC-5 31.193 1.305 TURB. 0.018 0.800 0.555 0.121 0.069 0.746 14.25
U-29 U-28 373038.524 8499105.356 15.768 T-28 0.000 21.979 7.513 85.600 90mmC-5 53.173 1.305 TURB. 0.018 0.800 0.391 0.211 0.069 0.672 14.92
U-28 U-22 373012.651 8499099.802 15.411 T-27 0.000 26.465 7.513 85.600 90mmC-5 79.637 1.305 TURB. 0.018 0.817 0.471 0.357 0.071 0.899 15.82
U-22 U-21 373012.651 8499188.483 15.630 T-21 37.905 88.681 45.418 190.200 200mmC-5 168.319 1.599 TURB. 0.014 4.000 0.875 -0.219 0.521 1.177 16.99
U-21 U-20 373012.651 8499276.900 15.949 T-20 15.137 88.418 60.555 237.600 250mmC-5 256.736 1.366 TURB. 0.014 4.000 0.503 -0.319 0.380 0.564 17.56
U-20 U-19 373012.651 8499365.452 15.996 T-19 14.837 88.552 75.392 237.600 250mmC-5 345.288 1.700 TURB. 0.014 0.800 0.750 -0.047 0.118 0.821 18.38
U-19 U-18 373037.058 8499371.789 16.232 T-18 0.000 25.217 75.392 237.600 250mmC-5 370.506 1.700 TURB. 0.014 0.100 0.214 -0.236 0.015 -0.008 18.37
U-18 U-17 373102.293 8499385.193 17.019 T-17 0.000 66.602 75.392 237.600 250mmC-5 437.108 1.700 TURB. 0.014 0.100 0.564 -0.787 0.015 -0.208 18.16
U-17 U-16 373119.699 8499387.857 18.517 T-16 0.000 17.672 75.392 237.600 250mmC-5 454.780 1.700 TURB. 0.014 0.800 0.150 -1.498 0.118 -1.230 16.93
U-16 U-15 373147.741 8499488.684 18.729 T-15 0.000 104.654 75.392 237.600 250mmC-5 559.435 1.700 TURB. 0.014 0.800 0.887 -0.212 0.118 0.793 17.73
U-15 U-14 373160.216 8499567.548 19.627 T-14 0.000 79.850 75.392 237.600 250mmC-5 639.284 1.700 TURB. 0.014 0.200 0.677 -0.898 0.029 -0.192 17.53
U-14 U-13 373269.887 8499555.690 22.803 T-13 0.000 110.356 75.392 237.600 250mmC-5 749.640 1.700 TURB. 0.014 0.800 0.935 -3.176 0.118 -2.123 15.41
U-13 U-12 373320.882 8499555.015 22.855 T-12 0.000 50.999 75.392 237.600 250mmC-5 800.640 1.700 TURB. 0.014 0.200 0.432 -0.052 0.029 0.410 15.82
U-12 U-11 373340.422 8499554.756 22.975 T-11 0.000 19.542 75.392 237.600 250mmC-5 820.182 1.700 TURB. 0.014 0.800 0.166 -0.120 0.118 0.163 15.98
U-11 U-10 373483.023 8499567.322 23.811 T-10 0.000 143.156 75.392 237.600 250mmC-5 963.338 1.700 TURB. 0.014 0.200 1.213 -0.836 0.029 0.407 16.39
U-10 U-9 373598.181 8499577.469 24.405 T-9 0.000 115.606 75.392 237.600 250mmC-5 1078.943 1.700 TURB. 0.014 0.200 0.980 -0.594 0.029 0.415 16.81
U-9 U-8 373715.084 8499587.770 25.171 T-8 0.000 117.358 75.392 237.600 250mmC-5 1196.302 1.700 TURB. 0.014 0.200 0.995 -0.766 0.029 0.258 17.06
U-8 U-7 373866.258 8499601.090 26.007 T-7 0.000 151.762 75.392 237.600 250mmC-5 1348.064 1.700 TURB. 0.014 0.200 1.286 -0.836 0.029 0.480 17.54
U-7 U-6 373924.818 8499606.250 26.600 T-6 0.000 58.790 75.392 237.600 250mmC-5 1406.854 1.700 TURB. 0.014 0.800 0.498 -0.593 0.118 0.023 17.57
U-6 U-5 373813.034 8499764.077 26.103 T-5 0.000 193.404 75.392 237.600 250mmC-5 1600.258 1.700 TURB. 0.014 2.000 1.639 0.497 0.295 2.431 20.00
U-5 U-4 373715.464 8499901.770 25.800 T-4 0.000 168.758 75.392 237.600 250mmC-5 1769.016 1.700 TURB. 0.014 0.800 1.430 0.303 0.118 1.851 21.85
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 75.392 237.600 250mmC-5 1784.664 1.700 TURB. 0.014 0.800 0.133 -0.151 0.118 0.099 21.95
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 75.392 237.600 250mmC-5 1799.984 1.700 TURB. 0.014 1.500 0.130 0.055 0.221 0.406 22.35
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 75.392 237.600 250mmC-5 1804.707 1.700 TURB. 0.014 0.017 0.040 -0.104 0.003 -0.061 22.29
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 75.392 202.700 8''SCH40 1820.727 2.336 TURB. 0.022 - - 0.000 10.505 10.505 10.505 32.80
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 75.392 202.700 8''SCH40 1836.577 2.336 TURB. 0.022 1.150 0.481 0.481 16.440 0.320 0.320 17.241 45.52
BOM. F A 373704.000 8499904.000 12.140 T-SUC. 0.000 0.001 75.392 202.700 8''SCH40 1836.578 2.336 TURB. 0.022 2.000 0.000 0.000 -2.580 0.556 0.556 0.556 -2.024 2.02





























(Q) Q Ø Ø L V ∆V REG. f ∑K h P/γ Hb
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Según accesor hf ∑ ∆z hk ∑ ∑ TOTAL
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca
U-26 372820.051 8498993.448 13.329 13.50
U-26 U-25 372886.651 8499003.152 13.845 T-25 6.814 67.305 6.814 71.200 75mmC-5 67.305 1.711 TURB. 0.017 0.217 2.436 -0.516 0.032 1.952 15.45
U-25 U-24 372951.451 8499012.594 14.629 T-24 7.397 65.489 14.211 133.000 140mmC-5 132.794 1.023 TURB. 0.017 0.217 0.442 -0.784 0.012 -0.331 15.12
U-24 U-23 373012.651 8499021.511 15.202 T-23 7.216 61.849 21.427 152.000 160mmC-5 194.643 1.181 TURB. 0.016 2.817 0.461 -0.573 0.200 0.088 15.21
U-23 U-22 373012.651 8499099.802 15.411 T-22 8.551 78.291 29.978 190.200 200mmC-5 272.934 1.055 TURB. 0.016 4.000 0.364 -0.209 0.227 0.382 15.59
U-22 U-21 373012.651 8499188.483 15.630 T-21 15.440 88.681 45.418 190.200 200mmC-5 361.616 1.599 TURB. 0.014 4.000 0.875 -0.219 0.521 1.177 16.77
U-21 U-20 373012.651 8499276.900 15.949 T-20 15.137 88.418 60.555 237.600 250mmC-5 450.033 1.366 TURB. 0.014 4.000 0.503 -0.319 0.380 0.564 17.33
U-20 U-19 373012.651 8499365.452 15.996 T-19 14.837 88.552 75.392 237.600 250mmC-5 538.585 1.700 TURB. 0.014 0.800 0.750 -0.047 0.118 0.821 18.15
U-19 U-18 373037.058 8499371.789 16.232 T-18 0.000 25.217 75.392 237.600 250mmC-5 563.803 1.700 TURB. 0.014 0.100 0.214 -0.236 0.015 -0.008 18.15
U-18 U-17 373102.293 8499385.193 17.019 T-17 0.000 66.602 75.392 237.600 250mmC-5 630.405 1.700 TURB. 0.014 0.100 0.564 -0.787 0.015 -0.208 17.94
U-17 U-16 373119.699 8499387.857 18.517 T-16 0.000 17.672 75.392 237.600 250mmC-5 648.077 1.700 TURB. 0.014 0.800 0.150 -1.498 0.118 -1.230 16.71
U-16 U-15 373147.741 8499488.684 18.729 T-15 0.000 104.654 75.392 237.600 250mmC-5 752.731 1.700 TURB. 0.014 0.800 0.887 -0.212 0.118 0.793 17.50
U-15 U-14 373160.216 8499567.548 19.627 T-14 0.000 79.850 75.392 237.600 250mmC-5 832.581 1.700 TURB. 0.014 0.200 0.677 -0.898 0.029 -0.192 17.31
U-14 U-13 373269.887 8499555.690 22.803 T-13 0.000 110.356 75.392 237.600 250mmC-5 942.937 1.700 TURB. 0.014 0.800 0.935 -3.176 0.118 -2.123 15.19
U-13 U-12 373320.882 8499555.015 22.855 T-12 0.000 50.999 75.392 237.600 250mmC-5 993.936 1.700 TURB. 0.014 0.200 0.432 -0.052 0.029 0.410 15.59
U-12 U-11 373340.422 8499554.756 22.975 T-11 0.000 19.542 75.392 237.600 250mmC-5 1013.479 1.700 TURB. 0.014 0.800 0.166 -0.120 0.118 0.163 15.76
U-11 U-10 373483.023 8499567.322 23.811 T-10 0.000 143.156 75.392 237.600 250mmC-5 1156.635 1.700 TURB. 0.014 0.200 1.213 -0.836 0.029 0.407 16.16
U-10 U-9 373598.181 8499577.469 24.405 T-9 0.000 115.606 75.392 237.600 250mmC-5 1272.240 1.700 TURB. 0.014 0.200 0.980 -0.594 0.029 0.415 16.58
U-9 U-8 373715.084 8499587.770 25.171 T-8 0.000 117.358 75.392 237.600 250mmC-5 1389.599 1.700 TURB. 0.014 0.200 0.995 -0.766 0.029 0.258 16.84
U-8 U-7 373866.258 8499601.090 26.007 T-7 0.000 151.762 75.392 237.600 250mmC-5 1541.361 1.700 TURB. 0.014 0.200 1.286 -0.836 0.029 0.480 17.32
U-7 U-6 373924.818 8499606.250 26.600 T-6 0.000 58.790 75.392 237.600 250mmC-5 1600.151 1.700 TURB. 0.014 0.800 0.498 -0.593 0.118 0.023 17.34
U-6 U-5 373813.034 8499764.077 26.103 T-5 0.000 193.404 75.392 237.600 250mmC-5 1793.555 1.700 TURB. 0.014 2.000 1.639 0.497 0.295 2.431 19.77
U-5 U-4 373715.464 8499901.770 25.800 T-4 0.000 168.758 75.392 237.600 250mmC-5 1962.313 1.700 TURB. 0.014 0.800 1.430 0.303 0.118 1.851 21.62
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 75.392 237.600 250mmC-5 1977.961 1.700 TURB. 0.014 0.800 0.133 -0.151 0.118 0.099 21.72
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 75.392 237.600 250mmC-5 1993.281 1.700 TURB. 0.014 1.500 0.130 0.055 0.221 0.406 22.13
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 75.392 237.600 250mmC-5 1998.004 1.700 TURB. 0.014 0.017 0.040 -0.104 0.003 -0.061 22.07
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 75.392 202.700 8''SCH40 2014.024 2.336 TURB. 0.022 - - 0.000 10.505 10.505 10.505 32.57
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 75.392 202.700 8''SCH40 2029.874 2.336 TURB. 0.022 1.150 0.481 0.481 16.440 0.320 0.320 17.241 45.36
BOM. F A 373704.000 8499904.000 12.140 T-SUC. 0.000 0.001 75.392 202.700 8''SCH40 2029.875 2.336 TURB. 0.022 2.000 0.000 0.000 -2.580 0.556 0.556 0.556 -2.024 2.02















(Q) Q Ø Ø L V ∆V REG. f ∑K h P/γ Hb
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Según accesor hf ∑ ∆z hk ∑ ∑ TOTAL
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca
U-31 372985.651 8499094.077 15.031 13.50
U-31 U-22 373012.651 8499099.802 15.411 T-30 7.927 27.603 7.927 71.200 75mmC-5 27.603 1.991 TURB. 0.017 0.817 1.312 -0.380 0.165 1.097 14.60
U-22 U-21 373012.651 8499188.483 15.630 T-21 37.491 88.681 45.418 190.200 200mmC-5 116.284 1.599 TURB. 0.014 4.000 0.875 -0.219 0.521 1.177 15.77
U-21 U-20 373012.651 8499276.900 15.949 T-20 15.137 88.418 60.555 237.600 250mmC-5 204.702 1.366 TURB. 0.014 4.000 0.503 -0.319 0.380 0.564 16.34
U-20 U-19 373012.651 8499365.452 15.996 T-19 14.837 88.552 75.392 237.600 250mmC-5 293.254 1.700 TURB. 0.014 0.800 0.750 -0.047 0.118 0.821 17.16
U-19 U-18 373037.058 8499371.789 16.232 T-18 0.000 25.217 75.392 237.600 250mmC-5 318.471 1.700 TURB. 0.014 0.100 0.214 -0.236 0.015 -0.008 17.15
U-18 U-17 373102.293 8499385.193 17.019 T-17 0.000 66.602 75.392 237.600 250mmC-5 385.074 1.700 TURB. 0.014 0.100 0.564 -0.787 0.015 -0.208 16.94
U-17 U-16 373119.699 8499387.857 18.517 T-16 0.000 17.672 75.392 237.600 250mmC-5 402.746 1.700 TURB. 0.014 0.800 0.150 -1.498 0.118 -1.230 15.71
U-16 U-15 373147.741 8499488.684 18.729 T-15 0.000 104.654 75.392 237.600 250mmC-5 507.400 1.700 TURB. 0.014 0.800 0.887 -0.212 0.118 0.793 16.51
U-15 U-14 373160.216 8499567.548 19.627 T-14 0.000 79.850 75.392 237.600 250mmC-5 587.250 1.700 TURB. 0.014 0.200 0.677 -0.898 0.029 -0.192 16.31
U-14 U-13 373269.887 8499555.690 22.803 T-13 0.000 110.356 75.392 237.600 250mmC-5 697.606 1.700 TURB. 0.014 0.800 0.935 -3.176 0.118 -2.123 14.19
U-13 U-12 373320.882 8499555.015 22.855 T-12 0.000 50.999 75.392 237.600 250mmC-5 748.605 1.700 TURB. 0.014 0.200 0.432 -0.052 0.029 0.410 14.60
U-12 U-11 373340.422 8499554.756 22.975 T-11 0.000 19.542 75.392 237.600 250mmC-5 768.147 1.700 TURB. 0.014 0.800 0.166 -0.120 0.118 0.163 14.76
U-11 U-10 373483.023 8499567.322 23.811 T-10 0.000 143.156 75.392 237.600 250mmC-5 911.303 1.700 TURB. 0.014 0.200 1.213 -0.836 0.029 0.407 15.17
U-10 U-9 373598.181 8499577.469 24.405 T-9 0.000 115.606 75.392 237.600 250mmC-5 1026.909 1.700 TURB. 0.014 0.200 0.980 -0.594 0.029 0.415 15.59
U-9 U-8 373715.084 8499587.770 25.171 T-8 0.000 117.358 75.392 237.600 250mmC-5 1144.267 1.700 TURB. 0.014 0.200 0.995 -0.766 0.029 0.258 15.84
U-8 U-7 373866.258 8499601.090 26.007 T-7 0.000 151.762 75.392 237.600 250mmC-5 1296.029 1.700 TURB. 0.014 0.200 1.286 -0.836 0.029 0.480 16.32
U-7 U-6 373924.818 8499606.250 26.600 T-6 0.000 58.790 75.392 237.600 250mmC-5 1354.819 1.700 TURB. 0.014 0.800 0.498 -0.593 0.118 0.023 16.35
U-6 U-5 373813.034 8499764.077 26.103 T-5 0.000 193.404 75.392 237.600 250mmC-5 1548.224 1.700 TURB. 0.014 2.000 1.639 0.497 0.295 2.431 18.78
U-5 U-4 373715.464 8499901.770 25.800 T-4 0.000 168.758 75.392 237.600 250mmC-5 1716.982 1.700 TURB. 0.014 0.800 1.430 0.303 0.118 1.851 20.63
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 75.392 237.600 250mmC-5 1732.630 1.700 TURB. 0.014 0.800 0.133 -0.151 0.118 0.099 20.73
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 75.392 237.600 250mmC-5 1747.950 1.700 TURB. 0.014 1.500 0.130 0.055 0.221 0.406 21.13
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 75.392 237.600 250mmC-5 1752.672 1.700 TURB. 0.014 0.017 0.040 -0.104 0.003 -0.061 21.07
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 75.392 202.700 8''SCH40 1768.692 2.336 TURB. 0.022 - - 0.000 10.505 10.505 10.505 31.58
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 75.392 202.700 8''SCH40 1784.542 2.336 TURB. 0.022 1.150 0.481 0.481 16.440 0.320 0.320 17.241 44.42
BOM. F A 373704.000 8499904.000 12.140 T-SUC. 0.000 0.001 75.392 202.700 8''SCH40 1784.543 2.336 TURB. 0.022 2.000 0.000 0.000 -2.580 0.556 0.556 0.556 -2.024 2.02
∑ 23.28 16.29 16.29 2.89 14.11 14.11
U-32 373108.051 8499202.383 16.571 13.50
U-32 U-21 373012.651 8499188.483 15.630 T-31 7.325 96.412 7.325 85.600 90mmC-5 96.412 1.273 TURB. 0.018 0.817 1.640 0.941 0.067 2.648 16.15
U-21 U-20 373012.651 8499276.900 15.949 T-20 53.230 88.418 60.555 237.600 250mmC-5 184.829 1.366 TURB. 0.014 4.000 0.503 -0.319 0.380 0.564 16.71
U-20 U-19 373012.651 8499365.452 15.996 T-19 14.837 88.552 75.392 237.600 250mmC-5 273.381 1.700 TURB. 0.014 0.800 0.750 -0.047 0.118 0.821 17.53
U-19 U-18 373037.058 8499371.789 16.232 T-18 0.000 25.217 75.392 237.600 250mmC-5 298.599 1.700 TURB. 0.014 0.100 0.214 -0.236 0.015 -0.008 17.53
U-18 U-17 373102.293 8499385.193 17.019 T-17 0.000 66.602 75.392 237.600 250mmC-5 365.201 1.700 TURB. 0.014 0.100 0.564 -0.787 0.015 -0.208 17.32
U-17 U-16 373119.699 8499387.857 18.517 T-16 0.000 17.672 75.392 237.600 250mmC-5 382.874 1.700 TURB. 0.014 0.800 0.150 -1.498 0.118 -1.230 16.09
U-16 U-15 373147.741 8499488.684 18.729 T-15 0.000 104.654 75.392 237.600 250mmC-5 487.528 1.700 TURB. 0.014 0.800 0.887 -0.212 0.118 0.793 16.88
U-15 U-14 373160.216 8499567.548 19.627 T-14 0.000 79.850 75.392 237.600 250mmC-5 567.377 1.700 TURB. 0.014 0.200 0.677 -0.898 0.029 -0.192 16.69
U-14 U-13 373269.887 8499555.690 22.803 T-13 0.000 110.356 75.392 237.600 250mmC-5 677.733 1.700 TURB. 0.014 0.800 0.935 -3.176 0.118 -2.123 14.57
U-13 U-12 373320.882 8499555.015 22.855 T-12 0.000 50.999 75.392 237.600 250mmC-5 728.733 1.700 TURB. 0.014 0.200 0.432 -0.052 0.029 0.410 14.98
U-12 U-11 373340.422 8499554.756 22.975 T-11 0.000 19.542 75.392 237.600 250mmC-5 748.275 1.700 TURB. 0.014 0.800 0.166 -0.120 0.118 0.163 15.14
U-11 U-10 373483.023 8499567.322 23.811 T-10 0.000 143.156 75.392 237.600 250mmC-5 891.431 1.700 TURB. 0.014 0.200 1.213 -0.836 0.029 0.407 15.55
U-10 U-9 373598.181 8499577.469 24.405 T-9 0.000 115.606 75.392 237.600 250mmC-5 1007.037 1.700 TURB. 0.014 0.200 0.980 -0.594 0.029 0.415 15.96
U-9 U-8 373715.084 8499587.770 25.171 T-8 0.000 117.358 75.392 237.600 250mmC-5 1124.395 1.700 TURB. 0.014 0.200 0.995 -0.766 0.029 0.258 16.22
U-8 U-7 373866.258 8499601.090 26.007 T-7 0.000 151.762 75.392 237.600 250mmC-5 1276.157 1.700 TURB. 0.014 0.200 1.286 -0.836 0.029 0.480 16.70
U-7 U-6 373924.818 8499606.250 26.600 T-6 0.000 58.790 75.392 237.600 250mmC-5 1334.947 1.700 TURB. 0.014 0.800 0.498 -0.593 0.118 0.023 16.72
U-6 U-5 373813.034 8499764.077 26.103 T-5 0.000 193.404 75.392 237.600 250mmC-5 1528.351 1.700 TURB. 0.014 2.000 1.639 0.497 0.295 2.431 19.15
U-5 U-4 373715.464 8499901.770 25.800 T-4 0.000 168.758 75.392 237.600 250mmC-5 1697.110 1.700 TURB. 0.014 0.800 1.430 0.303 0.118 1.851 21.00
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 75.392 237.600 250mmC-5 1712.757 1.700 TURB. 0.014 0.800 0.133 -0.151 0.118 0.099 21.10
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 75.392 237.600 250mmC-5 1728.078 1.700 TURB. 0.014 1.500 0.130 0.055 0.221 0.406 21.51
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 75.392 237.600 250mmC-5 1732.800 1.700 TURB. 0.014 0.017 0.040 -0.104 0.003 -0.061 21.45
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 75.392 202.700 8''SCH40 1748.820 2.336 TURB. 0.022 - - 0.000 10.505 10.505 10.505 31.95
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 75.392 202.700 8''SCH40 1764.670 2.336 TURB. 0.022 1.150 0.481 0.481 16.440 0.320 0.320 17.241 44.67
BOM. F A 373704.000 8499904.000 12.140 T-SUC. 0.000 0.001 75.392 202.700 8''SCH40 1764.671 2.336 TURB. 0.022 2.000 0.000 0.000 -2.580 0.556 0.556 0.556 -2.024 2.02
∑ 19.28 15.74 15.74 4.43 13.50 13.50
U-33 372985.651 8499184.549 15.371 13.80
U-33 U-21 373012.651 8499188.483 15.630 T-32 7.812 27.286 7.812 71.200 75mmC-5 27.286 1.962 TURB. 0.017 0.817 1.263 -0.259 0.160 1.165 14.96
U-21 U-20 373012.651 8499276.900 15.949 T-20 52.743 88.418 60.555 237.600 250mmC-5 115.704 1.366 TURB. 0.014 4.000 0.503 -0.319 0.380 0.564 15.53
U-20 U-19 373012.651 8499365.452 15.996 T-19 14.837 88.552 75.392 237.600 250mmC-5 204.256 1.700 TURB. 0.014 0.800 0.750 -0.047 0.118 0.821 16.35
U-19 U-18 373037.058 8499371.789 16.232 T-18 0.000 25.217 75.392 237.600 250mmC-5 229.473 1.700 TURB. 0.014 0.100 0.214 -0.236 0.015 -0.008 16.34
U-18 U-17 373102.293 8499385.193 17.019 T-17 0.000 66.602 75.392 237.600 250mmC-5 296.076 1.700 TURB. 0.014 0.100 0.564 -0.787 0.015 -0.208 16.13
U-17 U-16 373119.699 8499387.857 18.517 T-16 0.000 17.672 75.392 237.600 250mmC-5 313.748 1.700 TURB. 0.014 0.800 0.150 -1.498 0.118 -1.230 14.90
U-16 U-15 373147.741 8499488.684 18.729 T-15 0.000 104.654 75.392 237.600 250mmC-5 418.402 1.700 TURB. 0.014 0.800 0.887 -0.212 0.118 0.793 15.70
U-15 U-14 373160.216 8499567.548 19.627 T-14 0.000 79.850 75.392 237.600 250mmC-5 498.252 1.700 TURB. 0.014 0.200 0.677 -0.898 0.029 -0.192 15.51
U-14 U-13 373269.887 8499555.690 22.803 T-13 0.000 110.356 75.392 237.600 250mmC-5 608.608 1.700 TURB. 0.014 0.800 0.935 -3.176 0.118 -2.123 13.38
U-13 U-12 373320.882 8499555.015 22.855 T-12 0.000 50.999 75.392 237.600 250mmC-5 659.607 1.700 TURB. 0.014 0.200 0.432 -0.052 0.029 0.410 13.79
U-12 U-11 373340.422 8499554.756 22.975 T-11 0.000 19.542 75.392 237.600 250mmC-5 679.149 1.700 TURB. 0.014 0.800 0.166 -0.120 0.118 0.163 13.96
U-11 U-10 373483.023 8499567.322 23.811 T-10 0.000 143.156 75.392 237.600 250mmC-5 822.305 1.700 TURB. 0.014 0.200 1.213 -0.836 0.029 0.407 14.36
U-10 U-9 373598.181 8499577.469 24.405 T-9 0.000 115.606 75.392 237.600 250mmC-5 937.911 1.700 TURB. 0.014 0.200 0.980 -0.594 0.029 0.415 14.78
U-9 U-8 373715.084 8499587.770 25.171 T-8 0.000 117.358 75.392 237.600 250mmC-5 1055.269 1.700 TURB. 0.014 0.200 0.995 -0.766 0.029 0.258 15.04
U-8 U-7 373866.258 8499601.090 26.007 T-7 0.000 151.762 75.392 237.600 250mmC-5 1207.031 1.700 TURB. 0.014 0.200 1.286 -0.836 0.029 0.480 15.51
U-7 U-6 373924.818 8499606.250 26.600 T-6 0.000 58.790 75.392 237.600 250mmC-5 1265.821 1.700 TURB. 0.014 0.800 0.498 -0.593 0.118 0.023 15.54
U-6 U-5 373813.034 8499764.077 26.103 T-5 0.000 193.404 75.392 237.600 250mmC-5 1459.226 1.700 TURB. 0.014 2.000 1.639 0.497 0.295 2.431 17.97
U-5 U-4 373715.464 8499901.770 25.800 T-4 0.000 168.758 75.392 237.600 250mmC-5 1627.984 1.700 TURB. 0.014 0.800 1.430 0.303 0.118 1.851 19.82
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 75.392 237.600 250mmC-5 1643.632 1.700 TURB. 0.014 0.800 0.133 -0.151 0.118 0.099 19.92
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 75.392 237.600 250mmC-5 1658.952 1.700 TURB. 0.014 1.500 0.130 0.055 0.221 0.406 20.32
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 75.392 237.600 250mmC-5 1663.674 1.700 TURB. 0.014 0.017 0.040 -0.104 0.003 -0.061 20.26
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 75.392 202.700 8''SCH40 1679.694 2.336 TURB. 0.022 - - 0.000 10.505 10.505 10.505 30.77
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 75.392 202.700 8''SCH40 1695.544 2.336 TURB. 0.022 1.150 0.481 0.481 16.440 0.320 0.320 17.241 43.60
BOM. F A 373704.000 8499904.000 12.140 T-SUC. 0.000 0.001 75.392 202.700 8''SCH40 1695.545 2.336 TURB. 0.022 2.000 0.000 0.000 -2.580 0.556 0.556 0.556 -2.024 2.02








































(Q) Q Ø Ø L V ∆V REG. f ∑K h P/γ Hb
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Según accesor hf ∑ ∆z hk ∑ ∑ TOTAL
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca
U-34 373108.051 8499290.800 16.942 13.50
U-34 U-20 373012.651 8499276.900 15.949 T-33 7.468 96.412 7.468 85.600 90mmC-5 96.412 1.298 TURB. 0.018 0.817 1.698 0.993 0.070 2.761 16.26
U-20 U-19 373012.651 8499365.452 15.996 T-19 67.924 88.552 75.392 237.600 250mmC-5 184.964 1.700 TURB. 0.014 0.800 0.750 -0.047 0.118 0.821 17.08
U-19 U-18 373037.058 8499371.789 16.232 T-18 0.000 25.217 75.392 237.600 250mmC-5 210.182 1.700 TURB. 0.014 0.100 0.214 -0.236 0.015 -0.008 17.07
U-18 U-17 373102.293 8499385.193 17.019 T-17 0.000 66.602 75.392 237.600 250mmC-5 276.784 1.700 TURB. 0.014 0.100 0.564 -0.787 0.015 -0.208 16.87
U-17 U-16 373119.699 8499387.857 18.517 T-16 0.000 17.672 75.392 237.600 250mmC-5 294.457 1.700 TURB. 0.014 0.800 0.150 -1.498 0.118 -1.230 15.64
U-16 U-15 373147.741 8499488.684 18.729 T-15 0.000 104.654 75.392 237.600 250mmC-5 399.111 1.700 TURB. 0.014 0.800 0.887 -0.212 0.118 0.793 16.43
U-15 U-14 373160.216 8499567.548 19.627 T-14 0.000 79.850 75.392 237.600 250mmC-5 478.960 1.700 TURB. 0.014 0.200 0.677 -0.898 0.029 -0.192 16.24
U-14 U-13 373269.887 8499555.690 22.803 T-13 0.000 110.356 75.392 237.600 250mmC-5 589.316 1.700 TURB. 0.014 0.800 0.935 -3.176 0.118 -2.123 14.11
U-13 U-12 373320.882 8499555.015 22.855 T-12 0.000 50.999 75.392 237.600 250mmC-5 640.316 1.700 TURB. 0.014 0.200 0.432 -0.052 0.029 0.410 14.52
U-12 U-11 373340.422 8499554.756 22.975 T-11 0.000 19.542 75.392 237.600 250mmC-5 659.858 1.700 TURB. 0.014 0.800 0.166 -0.120 0.118 0.163 14.69
U-11 U-10 373483.023 8499567.322 23.811 T-10 0.000 143.156 75.392 237.600 250mmC-5 803.014 1.700 TURB. 0.014 0.200 1.213 -0.836 0.029 0.407 15.09
U-10 U-9 373598.181 8499577.469 24.405 T-9 0.000 115.606 75.392 237.600 250mmC-5 918.620 1.700 TURB. 0.014 0.200 0.980 -0.594 0.029 0.415 15.51
U-9 U-8 373715.084 8499587.770 25.171 T-8 0.000 117.358 75.392 237.600 250mmC-5 1035.978 1.700 TURB. 0.014 0.200 0.995 -0.766 0.029 0.258 15.77
U-8 U-7 373866.258 8499601.090 26.007 T-7 0.000 151.762 75.392 237.600 250mmC-5 1187.740 1.700 TURB. 0.014 0.200 1.286 -0.836 0.029 0.480 16.25
U-7 U-6 373924.818 8499606.250 26.600 T-6 0.000 58.790 75.392 237.600 250mmC-5 1246.530 1.700 TURB. 0.014 0.800 0.498 -0.593 0.118 0.023 16.27
U-6 U-5 373813.034 8499764.077 26.103 T-5 0.000 193.404 75.392 237.600 250mmC-5 1439.934 1.700 TURB. 0.014 2.000 1.639 0.497 0.295 2.431 18.70
U-5 U-4 373715.464 8499901.770 25.800 T-4 0.000 168.758 75.392 237.600 250mmC-5 1608.693 1.700 TURB. 0.014 0.800 1.430 0.303 0.118 1.851 20.55
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 75.392 237.600 250mmC-5 1624.340 1.700 TURB. 0.014 0.800 0.133 -0.151 0.118 0.099 20.65
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 75.392 237.600 250mmC-5 1639.661 1.700 TURB. 0.014 1.500 0.130 0.055 0.221 0.406 21.06
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 75.392 237.600 250mmC-5 1644.383 1.700 TURB. 0.014 0.017 0.040 -0.104 0.003 -0.061 20.99
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 75.392 202.700 8''SCH40 1660.403 2.336 TURB. 0.022 - - 0.000 10.505 10.505 10.505 31.50
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 75.392 202.700 8''SCH40 1676.253 2.336 TURB. 0.022 1.150 0.481 0.481 16.440 0.320 0.320 17.241 44.22
BOM. F A 373704.000 8499904.000 12.140 T-SUC. 0.000 0.001 75.392 202.700 8''SCH40 1676.254 2.336 TURB. 0.022 2.000 0.000 0.000 -2.580 0.556 0.556 0.556 -2.024 2.02
∑ 15.28 15.30 15.30 4.80 13.12 13.12
U-35 372985.651 8499272.966 15.647 13.50
U-35 U-20 373012.651 8499276.900 15.949 T-34 7.369 27.287 7.369 71.200 75mmC-5 27.287 1.851 TURB. 0.017 0.817 1.137 -0.302 0.143 0.978 14.48
U-20 U-19 373012.651 8499365.452 15.996 T-19 68.023 88.552 75.392 237.600 250mmC-5 115.839 1.700 TURB. 0.014 0.800 0.750 -0.047 0.118 0.821 15.30
U-19 U-18 373037.058 8499371.789 16.232 T-18 0.000 25.217 75.392 237.600 250mmC-5 141.056 1.700 TURB. 0.014 0.100 0.214 -0.236 0.015 -0.008 15.29
U-18 U-17 373102.293 8499385.193 17.019 T-17 0.000 66.602 75.392 237.600 250mmC-5 207.659 1.700 TURB. 0.014 0.100 0.564 -0.787 0.015 -0.208 15.08
U-17 U-16 373119.699 8499387.857 18.517 T-16 0.000 17.672 75.392 237.600 250mmC-5 225.331 1.700 TURB. 0.014 0.800 0.150 -1.498 0.118 -1.230 13.85
U-16 U-15 373147.741 8499488.684 18.729 T-15 0.000 104.654 75.392 237.600 250mmC-5 329.985 1.700 TURB. 0.014 0.800 0.887 -0.212 0.118 0.793 14.65
U-15 U-14 373160.216 8499567.548 19.627 T-14 0.000 79.850 75.392 237.600 250mmC-5 409.835 1.700 TURB. 0.014 0.200 0.677 -0.898 0.029 -0.192 14.45
U-14 U-13 373269.887 8499555.690 22.803 T-13 0.000 110.356 75.392 237.600 250mmC-5 520.191 1.700 TURB. 0.014 0.800 0.935 -3.176 0.118 -2.123 12.33
U-13 U-12 373320.882 8499555.015 22.855 T-12 0.000 50.999 75.392 237.600 250mmC-5 571.190 1.700 TURB. 0.014 0.200 0.432 -0.052 0.029 0.410 12.74
U-12 U-11 373340.422 8499554.756 22.975 T-11 0.000 19.542 75.392 237.600 250mmC-5 590.732 1.700 TURB. 0.014 0.800 0.166 -0.120 0.118 0.163 12.90
U-11 U-10 373483.023 8499567.322 23.811 T-10 0.000 143.156 75.392 237.600 250mmC-5 733.888 1.700 TURB. 0.014 0.200 1.213 -0.836 0.029 0.407 13.31
U-10 U-9 373598.181 8499577.469 24.405 T-9 0.000 115.606 75.392 237.600 250mmC-5 849.494 1.700 TURB. 0.014 0.200 0.980 -0.594 0.029 0.415 13.73
U-9 U-8 373715.084 8499587.770 25.171 T-8 0.000 117.358 75.392 237.600 250mmC-5 966.852 1.700 TURB. 0.014 0.200 0.995 -0.766 0.029 0.258 13.98
U-8 U-7 373866.258 8499601.090 26.007 T-7 0.000 151.762 75.392 237.600 250mmC-5 1118.614 1.700 TURB. 0.014 0.200 1.286 -0.836 0.029 0.480 14.46
U-7 U-6 373924.818 8499606.250 26.600 T-6 0.000 58.790 75.392 237.600 250mmC-5 1177.404 1.700 TURB. 0.014 0.800 0.498 -0.593 0.118 0.023 14.49
U-6 U-5 373813.034 8499764.077 26.103 T-5 0.000 193.404 75.392 237.600 250mmC-5 1370.809 1.700 TURB. 0.014 2.000 1.639 0.497 0.295 2.431 16.92
U-5 U-4 373715.464 8499901.770 25.800 T-4 0.000 168.758 75.392 237.600 250mmC-5 1539.567 1.700 TURB. 0.014 0.800 1.430 0.303 0.118 1.851 18.77
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 75.392 237.600 250mmC-5 1555.215 1.700 TURB. 0.014 0.800 0.133 -0.151 0.118 0.099 18.87
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 75.392 237.600 250mmC-5 1570.535 1.700 TURB. 0.014 1.500 0.130 0.055 0.221 0.406 19.27
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 75.392 237.600 250mmC-5 1575.257 1.700 TURB. 0.014 0.017 0.040 -0.104 0.003 -0.061 19.21
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 75.392 202.700 8''SCH40 1591.277 2.336 TURB. 0.022 - - 0.000 10.505 10.505 10.505 29.72
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 75.392 202.700 8''SCH40 1607.127 2.336 TURB. 0.022 1.150 0.481 0.481 16.440 0.320 0.320 17.241 42.53
BOM. F A 373704.000 8499904.000 12.140 T-SUC. 0.000 0.001 75.392 202.700 8''SCH40 1607.128 2.336 TURB. 0.022 2.000 0.000 0.000 -2.580 0.556 0.556 0.556 -2.024 2.02




























  Anexo 10.4.8 Curva del sistema 
U-30 ∆V
T-V 2xg f1 ∑hf1 ∑hk1 f2 ∑hf2 ∑hk2 f3 ∑hf3 ∑hk3 f4 ∑hf4 ∑hk4 f5 ∑hf5 ∑hk5
0.00 0.000 0.022 0.000 0.000 0.013 0.000 0.000 0.014 0.000 0.000 0.014 0.000 0.000 0.017 0.000 0.000 14.88
5.00 0.000 0.027 0.003 0.050 0.024 0.101 0.007 0.025 0.004 0.002 0.026 0.007 0.002 0.033 0.012 0.001 15.07
10.00 0.002 0.025 0.009 0.200 0.020 0.345 0.029 0.021 0.013 0.007 0.022 0.023 0.009 0.028 0.040 0.004 15.56
15.00 0.003 0.024 0.020 0.451 0.019 0.711 0.066 0.020 0.027 0.015 0.020 0.047 0.020 0.025 0.081 0.008 16.33
20.00 0.006 0.023 0.036 0.801 0.018 1.191 0.117 0.018 0.046 0.027 0.019 0.079 0.036 0.023 0.134 0.015 17.37
25.00 0.010 0.023 0.055 1.251 0.017 1.778 0.183 0.018 0.068 0.041 0.018 0.118 0.057 0.022 0.199 0.023 18.66
30.00 0.014 0.023 0.078 1.802 0.016 2.470 0.264 0.017 0.094 0.060 0.017 0.164 0.082 0.021 0.274 0.033 20.22
35.00 0.019 0.023 0.106 2.453 0.016 3.262 0.359 0.016 0.125 0.081 0.017 0.217 0.111 0.021 0.361 0.046 22.02
40.00 0.025 0.022 0.138 3.204 0.015 4.152 0.469 0.016 0.158 0.106 0.016 0.276 0.145 0.020 0.458 0.060 24.07
45.00 0.031 0.022 0.174 4.055 0.015 5.139 0.594 0.016 0.196 0.134 0.016 0.341 0.184 0.020 0.565 0.075 26.37
50.00 0.038 0.022 0.214 5.006 0.015 6.220 0.734 0.015 0.237 0.166 0.016 0.413 0.227 0.019 0.683 0.093 28.91
55.00 0.047 0.022 0.258 6.057 0.014 7.394 0.888 0.015 0.282 0.201 0.015 0.490 0.275 0.019 0.810 0.113 31.69
60.00 0.055 0.022 0.306 7.208 0.014 8.659 1.056 0.015 0.330 0.239 0.015 0.574 0.327 0.018 0.946 0.134 34.72
65.00 0.065 0.022 0.359 8.460 0.014 10.015 1.240 0.015 0.381 0.280 0.015 0.663 0.384 0.018 1.093 0.157 37.98
70.00 0.075 0.022 0.415 9.812 0.014 11.460 1.438 0.014 0.436 0.325 0.015 0.759 0.445 0.018 1.248 0.182 41.48
75.00 0.087 0.022 0.476 11.263 0.014 12.994 1.650 0.014 0.495 0.373 0.014 0.860 0.511 0.018 1.413 0.209 45.21
80.00 0.098 0.022 0.541 12.815 0.014 14.615 1.878 0.014 0.556 0.425 0.014 0.967 0.582 0.017 1.587 0.238 49.18
85.00 0.111 0.022 0.610 14.467 0.013 16.322 2.120 0.014 0.621 0.480 0.014 1.080 0.657 0.017 1.770 0.269 53.39
90.00 0.125 0.022 0.683 16.219 0.013 18.116 2.377 0.014 0.689 0.538 0.014 1.198 0.736 0.017 1.962 0.301 57.82
95.00 0.139 0.022 0.760 18.071 0.013 19.995 2.648 0.014 0.760 0.599 0.014 1.322 0.821 0.017 2.163 0.336 62.49







T-III 2xg f1 ∑hf1 ∑hk1 f2 ∑hf2 ∑hk2 f3 ∑hf3 ∑hk3 f4 ∑hf4 ∑hk4 f5 ∑hf5 ∑hk5 f5 ∑hf5 ∑hk5 f5 ∑hf5 ∑hk5
0.00 0.000 0.022 0.000 0.000 0.013 0.000 0.000 0.014 0.000 0.000 0.015 0.000 0.000 0.014 0.000 0.000 0.015 0.000 0.000 0.016 0.000 0.000 20.46
5.00 0.000 0.027 0.003 0.051 0.024 0.001 0.000 0.026 0.005 0.001 0.028 0.010 0.001 0.028 0.021 0.002 0.030 0.007 0.000 0.032 0.016 0.000 20.58
10.00 0.002 0.025 0.009 0.202 0.020 0.004 0.001 0.022 0.018 0.003 0.024 0.035 0.003 0.024 0.072 0.008 0.025 0.022 0.000 0.027 0.055 0.000 20.89
15.00 0.004 0.024 0.020 0.455 0.019 0.008 0.001 0.020 0.037 0.006 0.022 0.071 0.008 0.022 0.149 0.018 0.023 0.046 0.001 0.024 0.112 0.001 21.40
20.00 0.008 0.023 0.036 0.810 0.018 0.013 0.002 0.019 0.062 0.011 0.020 0.119 0.014 0.020 0.248 0.032 0.022 0.076 0.001 0.023 0.187 0.002 22.08
25.00 0.012 0.023 0.055 1.265 0.017 0.020 0.004 0.018 0.093 0.017 0.019 0.177 0.021 0.019 0.370 0.049 0.020 0.113 0.002 0.022 0.277 0.003 22.94
30.00 0.017 0.023 0.078 1.822 0.016 0.028 0.005 0.018 0.129 0.025 0.019 0.245 0.031 0.019 0.513 0.071 0.020 0.157 0.002 0.021 0.383 0.004 23.97
35.00 0.023 0.023 0.106 2.480 0.016 0.037 0.007 0.017 0.170 0.034 0.018 0.323 0.042 0.018 0.676 0.097 0.019 0.207 0.003 0.020 0.504 0.005 25.17
40.00 0.030 0.022 0.138 3.239 0.015 0.047 0.009 0.017 0.216 0.044 0.017 0.410 0.055 0.017 0.860 0.126 0.019 0.262 0.004 0.020 0.640 0.007 26.55
45.00 0.038 0.022 0.174 4.099 0.015 0.058 0.011 0.016 0.268 0.056 0.017 0.507 0.070 0.017 1.063 0.160 0.018 0.324 0.005 0.019 0.790 0.008 28.09
50.00 0.047 0.022 0.214 5.060 0.015 0.070 0.014 0.016 0.324 0.069 0.017 0.613 0.086 0.017 1.285 0.197 0.018 0.392 0.007 0.019 0.954 0.010 29.80
55.00 0.057 0.022 0.258 6.123 0.014 0.083 0.017 0.016 0.384 0.084 0.016 0.728 0.104 0.016 1.527 0.238 0.017 0.465 0.008 0.018 1.132 0.012 31.68
60.00 0.068 0.022 0.306 7.287 0.014 0.097 0.020 0.015 0.450 0.100 0.016 0.852 0.124 0.016 1.787 0.284 0.017 0.543 0.009 0.018 1.323 0.015 33.72
65.00 0.080 0.022 0.359 8.552 0.014 0.113 0.024 0.015 0.520 0.117 0.016 0.984 0.145 0.016 2.065 0.333 0.017 0.628 0.011 0.018 1.528 0.017 35.93
70.00 0.093 0.022 0.415 9.918 0.014 0.129 0.028 0.015 0.595 0.136 0.016 1.125 0.169 0.016 2.362 0.386 0.017 0.717 0.013 0.017 1.746 0.020 38.31
75.00 0.107 0.022 0.476 11.385 0.014 0.146 0.032 0.015 0.674 0.156 0.015 1.275 0.193 0.015 2.676 0.443 0.016 0.813 0.015 0.017 1.977 0.023 40.85
80.00 0.122 0.022 0.541 12.954 0.014 0.164 0.036 0.015 0.758 0.177 0.015 1.433 0.220 0.015 3.009 0.504 0.016 0.913 0.017 0.017 2.220 0.026 43.55
85.00 0.137 0.022 0.610 14.624 0.013 0.184 0.041 0.014 0.846 0.200 0.015 1.599 0.249 0.015 3.359 0.569 0.016 1.019 0.019 0.017 2.477 0.030 46.42
90.00 0.154 0.022 0.683 16.395 0.013 0.204 0.046 0.014 0.938 0.224 0.015 1.774 0.279 0.015 3.726 0.638 0.016 1.130 0.021 0.017 2.746 0.033 49.45
95.00 0.171 0.022 0.760 18.267 0.013 0.225 0.051 0.014 1.035 0.250 0.015 1.957 0.310 0.015 4.111 0.711 0.016 1.246 0.024 0.016 3.028 0.037 52.64
100.00 0.190 0.022 0.842 20.241 0.013 0.247 0.056 0.014 1.136 0.277 0.015 2.148 0.344 0.015 4.513 0.788 0.015 1.367 0.026 0.016 3.322 0.041 56.00




U-55 ∆V T-45 T-46 T-47 T-54 Hb
T-I 2xg f1 ∑hf1 ∑hk1 f2 ∑hf2 ∑hk2 f2 ∑hf2 ∑hk2 f3 ∑hf3 ∑hk3 f4 ∑hf4 ∑hk4 f5 ∑hf5 ∑hk5 f5 ∑hf5 ∑hk5
0.00 0.000 0.027 0.000 0.000 0.024 0.000 0.000 0.025 0.000 0.000 0.026 0.000 0.000 0.027 0.000 0.000 0.030 0.000 0.000 0.031 0.000 0.000 25.22
5.00 0.001 0.027 0.003 0.050 0.024 0.001 0.000 0.025 0.000 0.000 0.026 0.013 0.002 0.027 0.001 0.000 0.030 0.009 0.001 0.031 0.009 0.000 25.30
10.00 0.004 0.025 0.009 0.199 0.020 0.003 0.001 0.021 0.001 0.000 0.022 0.043 0.009 0.023 0.002 0.001 0.025 0.029 0.003 0.026 0.029 0.000 25.52
15.00 0.009 0.024 0.020 0.447 0.019 0.005 0.001 0.019 0.002 0.000 0.020 0.087 0.019 0.021 0.004 0.001 0.023 0.059 0.006 0.023 0.059 0.000 25.89
20.00 0.016 0.023 0.036 0.795 0.018 0.009 0.002 0.018 0.004 0.000 0.019 0.146 0.034 0.020 0.006 0.002 0.022 0.098 0.010 0.022 0.098 0.000 26.39
25.00 0.025 0.023 0.055 1.242 0.017 0.013 0.004 0.017 0.006 0.000 0.018 0.218 0.054 0.019 0.009 0.004 0.020 0.145 0.016 0.021 0.145 0.000 27.03
30.00 0.036 0.023 0.078 1.788 0.016 0.018 0.005 0.017 0.008 0.000 0.017 0.302 0.078 0.018 0.013 0.005 0.020 0.201 0.023 0.020 0.201 0.001 27.80
35.00 0.049 0.023 0.106 2.434 0.016 0.024 0.007 0.016 0.010 0.000 0.017 0.399 0.106 0.018 0.017 0.007 0.019 0.264 0.032 0.019 0.264 0.001 28.70
40.00 0.064 0.022 0.138 3.179 0.015 0.031 0.009 0.016 0.013 0.000 0.017 0.507 0.138 0.017 0.022 0.009 0.019 0.336 0.042 0.019 0.336 0.001 29.74
45.00 0.080 0.022 0.174 4.023 0.015 0.038 0.011 0.015 0.016 0.000 0.016 0.628 0.174 0.017 0.027 0.012 0.018 0.415 0.053 0.018 0.415 0.001 30.91
50.00 0.099 0.022 0.214 4.967 0.015 0.046 0.014 0.015 0.019 0.000 0.016 0.759 0.215 0.016 0.033 0.015 0.018 0.501 0.065 0.018 0.501 0.002 32.22
55.00 0.120 0.022 0.258 6.010 0.014 0.055 0.017 0.015 0.023 0.000 0.016 0.902 0.261 0.016 0.039 0.018 0.017 0.595 0.079 0.018 0.595 0.002 33.65
60.00 0.143 0.022 0.306 7.152 0.014 0.064 0.020 0.015 0.027 0.000 0.015 1.056 0.310 0.016 0.046 0.021 0.017 0.695 0.094 0.017 0.695 0.002 35.22
65.00 0.168 0.022 0.359 8.394 0.014 0.074 0.024 0.014 0.031 0.000 0.015 1.221 0.364 0.016 0.053 0.025 0.017 0.803 0.110 0.017 0.803 0.003 36.92
70.00 0.194 0.022 0.415 9.735 0.014 0.085 0.028 0.014 0.036 0.000 0.015 1.396 0.422 0.015 0.061 0.029 0.017 0.918 0.128 0.017 0.918 0.003 38.75
75.00 0.223 0.022 0.476 11.175 0.014 0.096 0.032 0.014 0.041 0.000 0.015 1.583 0.484 0.015 0.069 0.033 0.016 1.040 0.147 0.017 1.040 0.004 40.71
80.00 0.254 0.022 0.541 12.715 0.014 0.108 0.036 0.014 0.046 0.000 0.014 1.779 0.551 0.015 0.077 0.038 0.016 1.168 0.167 0.016 1.168 0.004 42.80
85.00 0.287 0.022 0.610 14.354 0.013 0.120 0.041 0.014 0.051 0.000 0.014 1.987 0.622 0.015 0.086 0.042 0.016 1.303 0.188 0.016 1.303 0.005 45.02
90.00 0.322 0.022 0.683 16.093 0.013 0.134 0.046 0.014 0.057 0.000 0.014 2.204 0.698 0.015 0.096 0.048 0.016 1.445 0.211 0.016 1.445 0.005 47.37
95.00 0.358 0.022 0.760 17.930 0.013 0.147 0.051 0.013 0.063 0.000 0.014 2.432 0.777 0.014 0.106 0.053 0.016 1.594 0.235 0.016 1.594 0.006 49.85
100.00 0.397 0.022 0.842 19.868 0.013 0.162 0.056 0.013 0.069 0.000 0.014 2.671 0.861 0.014 0.116 0.059 0.015 1.749 0.261 0.016 1.749 0.007 52.46
T-succ. T-44T-1
Anexo 10.4.9 Presiones en la Red 
Anexo 10.4.9.1 Presiones en la Red V≠ 0 
 
TURNO I Hb= 44.69 mca
(Q) Q Ø Ø L V ∆V REG. f ∑K ∑ ∑ ∑ h P/γ
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Reynolds Según acc. hf hf ∆z hk hk hf+hk +∆ Z
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca mca mca
U-68 373461.284 8500168.006 25.236 18.76
U-68 U-67 373529.684 8500174.032 25.747 T-67 6.601 68.667 6.601 133.000 140mmC-5 68.667 0.475 65757.429 TURB. 0.020 2.017 0.117 -0.511 0.023 -0.371 18.39
U-67 U-66 373529.991 8500174.059 25.749 T-66 6.595 0.308 13.196 133.000 140mmC-5 68.975 0.950 131455.087 TURB. 0.017 0.800 0.002 -0.002 0.037 0.037 18.43
U-66 U-60 373602.398 8500066.655 26.110 T-65 0.000 129.532 13.196 152.000 160mmC-5 198.507 0.727 115023.201 TURB. 0.018 2.000 0.403 -0.361 0.054 0.096 18.52
∑ 4.82 0.52 0.52 -0.87 0.11
U-62 373482.884 8500056.125 25.168 18.78
U-62 U-61 373601.684 8500066.592 26.103 T-61 10.861 119.264 10.861 133.000 140mmC-5 119.264 0.782 108194.430 TURB. 0.018 2.017 0.496 -0.935 0.063 -0.376 18.40
U-61 U-60 373602.398 8500066.655 26.110 T-60 8.892 0.717 19.753 152.000 160mmC-5 119.981 1.089 172177.424 TURB. 0.016 2.000 0.005 -0.007 0.121 0.118 18.52
U-60 U-59 373638.012 8500013.480 25.929 T-59 13.196 64.000 32.949 237.600 250mmC-5 183.980 0.743 183731.040 TURB. 0.016 0.800 0.121 0.181 0.023 0.324 18.85
U-59 U-58 373669.270 8499972.276 25.827 T-58 0.000 51.719 32.949 237.600 250mmC-5 235.699 0.743 183731.040 TURB. 0.016 0.800 0.098 0.102 0.023 0.222 19.07
U-58 U-45 373696.768 8499928.155 25.829 T-57 0.000 51.988 32.949 237.600 250mmC-5 287.688 0.743 183731.040 TURB. 0.016 0.800 0.098 -0.002 0.023 0.119 19.19
∑ 6.42 0.82 0.82 -0.66 0.25
U-55 373482.884 8499903.288 24.372 16.29
U-55 U-48 373482.884 8499909.311 24.411 T-54 8.542 6.023 8.542 71.200 75mmC-5 6.023 2.145 158952.113 TURB. 0.017 0.017 0.328 -0.039 0.004 0.293 16.58
U-48 U-47 373598.030 8499919.456 25.085 T-47 8.728 115.594 17.270 133.000 140mmC-5 121.617 1.243 172039.205 TURB. 0.016 2.000 1.108 -0.674 0.158 0.592 17.17
U-47 U-46 373601.684 8499919.778 25.111 T-46 8.675 3.668 25.945 133.000 140mmC-5 125.285 1.867 258457.277 TURB. 0.015 0.200 0.073 -0.026 0.036 0.083 17.26
U-46 U-45 373696.768 8499928.155 25.829 T-45 12.172 95.455 38.117 152.000 160mmC-5 220.740 2.101 332247.602 TURB. 0.014 2.817 2.019 -0.718 0.634 1.935 19.19
U-45 U-43 373697.436 8499922.191 25.794 T-44 32.949 6.001 71.066 237.600 250mmC-5 226.742 1.603 396280.011 TURB. 0.014 0.000 0.046 0.035 0.000 0.081 19.27
U-43 U-2 373698.180 8499915.538 25.896 T-42 7.574 6.695 78.640 237.600 250mmC-5 233.437 1.774 438514.340 TURB. 0.014 0.200 0.061 -0.102 0.032 -0.009 19.26
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 78.640 237.600 250mmC-5 238.159 1.774 438514.340 TURB. 0.014 0.017 0.043 -0.104 0.003 -0.058 19.20
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 78.640 202.700 8''SCH40 254.179 2.437 514015.822 TURB. 0.022 - - 0.000 11.333 11.33 11.333 30.54
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 78.640 202.700 8''SCH40 270.029 2.437 514015.822 TURB. 0.022 1.150 0.523 0.52 16.440 0.348 0.35 17.311
BOM. F A 373704.000 8499904.000 11.560 T-SUC. 0.000 0.001 78.640 202.700 8''SCH40 270.030 2.437 514015.822 TURB. 0.022 2.000 0.000 0.00 -2.000 0.605 0.61 0.61 -1.395 1.39
∑ 8.40 4.20 4.20 12.81 13.15
U-54 373598.030 8499913.433 25.050 16.87
U-54 U-47 373598.030 8499919.456 25.085 T-53 8.675 6.023 8.675 71.200 75mmC-5 6.023 2.179 0.00 161427.017 TURB. 0.016 0.017 0.337 0.34 -0.035 0.004 0.00 0.34 0.306 17.17
∑ 0.02 0.34 0.34 -0.04 0.00
U-44 373697.169 8499922.167 25.793 18.89
U-44 U-43 373697.436 8499922.191 25.794 T-43 7.574 0.268 7.574 71.200 75mmC-5 0.268 1.902 0.00 140939.277 TURB. 0.017 2.000 0.012 0.01 -0.001 0.369 0.37 0.38 0.380 19.27












































TURNO II Hb= 45.74 mca
(Q) Q Ø Ø L V ∆V REG. f ∑K ∑ ∑ ∑ h P/γ
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Reynolds Según acc. hf hf ∆z hk hk hf+hk +∆ Z
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca mca mca
U-40 373482.881 8499734.983 23.567 20.30
U-40 U-39 373598.084 8499745.135 24.709 T-39 15.693 115.655 15.693 133.000 140mmC-5 115.655 1.130 156329.545 TURB. 0.016 0.417 0.933 -1.142 0.027 -0.182 20.12
U-39 U-38 373715.084 8499755.446 25.642 T-38 15.914 117.457 31.607 190.200 200mmC-5 233.112 1.112 220170.686 TURB. 0.015 0.217 0.600 -0.933 0.014 -0.319 19.80
U-38 U-37 373743.884 8499757.984 25.803 T-37 10.698 28.912 42.305 237.600 250mmC-5 262.024 0.954 235902.202 TURB. 0.015 0.200 0.086 -0.161 0.009 -0.066 19.73
U-37 U-36 373812.284 8499764.011 26.100 T-36 8.379 68.666 50.684 237.600 250mmC-5 330.690 1.143 282625.391 TURB. 0.015 0.200 0.283 -0.297 0.013 -0.001 19.73
U-36 U-5 373813.034 8499764.077 26.103 T-35 6.574 0.753 57.258 237.600 250mmC-5 331.443 1.291 319283.495 TURB. 0.014 0.200 0.004 -0.003 0.017 0.018 19.75
∑ 1.23 1.91 1.91 -2.54 0.08
U-8 373715.084 8499587.770 25.171 21.04
U-8 U-7 373866.258 8499601.090 26.007 T-7 8.550 151.762 8.550 237.600 250mmC-5 151.762 0.193 47676.724 TURB. 0.021 0.200 0.026 -0.836 0.000 -0.810 20.23
U-7 U-6 373924.818 8499606.250 26.600 T-6 19.220 58.790 19.220 237.600 250mmC-5 58.790 0.433 107175.046 TURB. 0.018 0.800 0.042 -0.593 0.008 -0.543 19.69
U-6 U-5 373813.034 8499764.077 26.103 T-5 10.670 193.404 19.220 237.600 250mmC-5 345.166 0.433 107175.046 TURB. 0.018 2.000 0.139 -0.096 0.019 0.062 19.75
U-5 U-4 373715.464 8499901.770 25.800 T-4 57.258 168.758 76.478 237.600 250mmC-5 513.925 1.725 426458.541 TURB. 0.014 0.800 1.468 0.303 0.121 1.892 21.64
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 76.478 237.600 250mmC-5 529.572 1.725 426458.541 TURB. 0.014 0.800 0.136 -0.151 0.121 0.106 21.75
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 76.478 237.600 250mmC-5 544.893 1.725 426458.541 TURB. 0.014 1.500 0.133 0.055 0.227 0.416 22.16
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 76.478 237.600 250mmC-5 549.615 1.725 426458.541 TURB. 0.014 0.017 0.041 -0.104 0.003 -0.060 22.10
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 76.478 202.700 8''SCH40 565.635 2.370 499884.308 TURB. 0.013 - - 0.000 10.778 10.78 10.778 32.88
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 76.478 202.700 8''SCH40 581.485 2.370 499884.308 TURB. 0.013 1.150 0.297 0.30 16.440 0.329 0.33 17.066
BOM. F A 373704.000 8499904.000 11.950 T-SUC. 0.000 0.001 76.478 202.700 8''SCH40 581.486 2.370 499884.308 TURB. 0.013 2.000 0.000 0.00 -2.390 0.573 0.57 0.57 -1.817 1.82





























TURNO III Hb= 47.97 mca
(Q) Q Ø Ø L V ∆V REG. f ∑K ∑ ∑ ∑ h P/γ
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Reynolds Según acc. hf hf ∆z hk hk hf+hk +∆ Z
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca mca mca
U-71 373205.684 8500145.486 23.018 16.33
U-71 U-70 373297.484 8500153.574 23.814 T-70 8.320 92.159 8.320 71.200 75mmC-5 92.159 2.090 154821.070 TURB. 0.017 0.217 4.781 -0.796 0.048 4.034 20.36
U-70 U-69 373387.484 8500161.503 24.645 T-69 8.989 90.352 17.309 104.600 110mmC-5 182.511 2.014 219243.650 TURB. 0.015 0.200 2.766 -0.831 0.041 1.976 22.34
U-69 U-68 373461.284 8500168.006 25.236 T-68 8.746 74.088 26.055 133.000 140mmC-5 256.600 1.875 259553.068 TURB. 0.015 0.200 1.495 -0.591 0.036 0.940 23.28
U-68 U-67 373529.684 8500174.032 25.747 T-67 0.000 68.667 26.055 133.000 140mmC-5 325.267 1.875 259553.068 TURB. 0.015 2.017 1.386 -0.511 0.362 1.237 24.52
U-67 U-66 373529.991 8500174.059 25.749 T-66 0.000 0.308 26.055 133.000 140mmC-5 325.575 1.875 259553.068 TURB. 0.015 0.800 0.006 -0.002 0.143 0.148 24.66
U-66 U-60 373602.398 8500066.655 26.110 T-65 0.000 129.532 26.055 152.000 160mmC-5 455.107 1.436 227108.935 TURB. 0.015 2.000 1.374 -0.361 0.210 1.223 25.89
U-60 U-59 373638.012 8500013.480 25.929 T-59 25.423 64.000 51.478 237.600 250mmC-5 519.107 1.161 287052.914 TURB. 0.015 0.800 0.271 0.181 0.055 0.507 26.39
U-59 U-58 373669.270 8499972.276 25.827 T-58 0.000 51.719 51.478 237.600 250mmC-5 570.825 1.161 287052.914 TURB. 0.015 0.800 0.219 0.102 0.055 0.376 26.77
U-58 U-45 373696.768 8499928.155 25.829 T-57 0.000 51.988 51.478 237.600 250mmC-5 622.814 1.161 287052.914 TURB. 0.015 0.800 0.220 -0.002 0.055 0.273 27.04
U-45 U-43 373697.436 8499922.191 25.794 T-44 19.989 6.001 71.467 237.600 250mmC-5 628.815 1.612 398516.077 TURB. 0.014 0.000 0.046 0.035 0.000 0.081 27.12
U-43 U-2 373698.180 8499915.538 25.896 T-42 0.000 6.695 71.467 237.600 250mmC-5 635.511 1.612 398516.077 TURB. 0.014 0.200 0.051 -0.102 0.026 -0.024 27.10
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 71.467 237.600 250mmC-5 640.233 1.612 398516.077 TURB. 0.014 0.017 0.036 -0.104 0.002 -0.065 27.03
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 71.467 202.700 8''SCH40 656.253 2.215 467130.833 TURB. 0.022 - - 0.000 9.551 9.55 9.551 36.59
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 71.467 202.700 8''SCH40 672.103 2.215 467130.833 TURB. 0.022 1.150 0.432 0.43 16.440 0.287 0.29 17.160
BOM. F A 373704.000 8499904.000 12.810 T-SUC. 0.000 0.001 71.467 202.700 8''SCH40 672.104 2.215 467130.833 TURB. 0.022 2.000 0.000 0.00 -3.250 0.500 0.50 0.50 -2.750 2.75
∑ 11.20 13.09 13.09 10.21 11.37
U-65 373205.684 8500031.702 22.732 16.91
U-65 U-64 373297.484 8500039.790 23.597 T-64 8.283 92.160 8.283 71.200 75mmC-5 92.160 2.080 154132.562 TURB. 0.017 0.217 4.743 -0.865 0.048 3.926 20.84
U-64 U-63 373387.484 8500047.720 24.438 T-63 8.655 90.353 16.938 104.600 110mmC-5 182.512 1.971 214544.396 TURB. 0.016 0.217 2.659 -0.841 0.043 1.861 22.70
U-63 U-62 373482.884 8500056.125 25.168 T-62 8.485 95.772 25.423 133.000 140mmC-5 278.285 1.830 253257.250 TURB. 0.015 0.200 1.849 -0.730 0.034 1.153 23.85
U-62 U-61 373601.684 8500066.592 26.103 T-61 0.000 119.264 25.423 133.000 140mmC-5 397.548 1.830 253257.250 TURB. 0.015 2.017 2.302 -0.935 0.344 1.712 25.57
U-61 U-60 373602.398 8500066.655 26.110 T-60 0.000 0.717 25.423 152.000 160mmC-5 398.265 1.401 221600.094 TURB. 0.015 2.000 0.007 -0.007 0.200 0.200 25.89
∑ 4.65 11.56 11.56 -3.38 0.67
U-53 373205.658 8499884.886 21.944 21.22
U-53 U-52 373229.084 8499886.950 22.166 T-52 6.215 23.518 6.215 59.800 63mmC-5 23.518 2.213 137697.698 TURB. 0.017 2.017 1.669 -0.222 0.503 1.951 23.17
U-52 U-51 373297.484 8499892.976 22.987 T-51 0.000 68.670 6.215 71.200 75mmC-5 92.188 1.561 115650.595 TURB. 0.018 0.017 2.106 -0.821 0.002 1.287 24.46
U-51 U-50 373353.284 8499897.893 23.644 T-50 6.955 56.020 13.170 104.600 110mmC-5 148.208 1.533 166817.198 TURB. 0.016 2.017 1.046 -0.657 0.241 0.630 25.09
U-50 U-49 373387.484 8499900.906 23.873 T-49 0.000 34.333 13.170 133.000 140mmC-5 182.541 0.948 131196.082 TURB. 0.017 0.200 0.202 -0.229 0.009 -0.018 25.07
U-49 U-48 373482.884 8499909.311 24.411 T-48 6.819 95.771 19.989 133.000 140mmC-5 278.312 1.439 199125.169 TURB. 0.016 0.217 1.196 -0.538 0.023 0.681 25.75
U-48 U-47 373598.030 8499919.456 25.085 T-47 0.000 115.594 19.989 133.000 140mmC-5 393.906 1.439 199125.169 TURB. 0.016 2.000 1.444 -0.674 0.211 0.981 26.73
U-47 U-46 373601.684 8499919.778 25.111 T-46 0.000 3.668 19.989 133.000 140mmC-5 397.574 1.439 199125.169 TURB. 0.016 0.200 0.046 -0.026 0.021 0.041 26.77
U-46 U-45 373696.768 8499928.155 25.829 T-45 0.000 95.455 19.989 152.000 160mmC-5 493.029 1.102 174234.523 TURB. 0.016 2.817 0.627 -0.718 0.174 0.083 27.04









































TURNO IV Hb= 47.84 mca
(Q) Q Ø Ø L V ∆V REG. f ∑K ∑ ∑ ∑ h P/γ
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Reynolds Según acc. hf hf ∆z hk hk hf+hk +∆ Z
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca mca mca
U-42 373229.084 8499712.618 20.730 19.09
U-42 U-41 373353.284 8499723.563 21.958 T-41 7.646 124.687 7.646 71.200 75mmC-5 124.687 1.920 142279.074 TURB. 0.017 0.417 5.554 -1.228 0.078 4.404 23.49
U-41 U-40 373482.881 8499734.983 23.567 T-40 19.604 130.109 27.250 133.000 140mmC-5 254.797 1.961 271457.345 TURB. 0.015 0.400 2.849 -1.609 0.078 1.318 24.81
U-40 U-39 373598.084 8499745.135 24.709 T-39 0.000 115.655 27.250 133.000 140mmC-5 370.452 1.961 271457.345 TURB. 0.015 0.417 2.532 -1.142 0.082 1.472 26.28
U-39 U-38 373715.084 8499755.446 25.642 T-38 0.000 117.457 27.250 190.200 200mmC-5 487.909 0.959 189820.330 TURB. 0.016 0.217 0.459 -0.933 0.010 -0.464 25.82
U-38 U-37 373743.884 8499757.984 25.803 T-37 0.000 28.912 27.250 237.600 250mmC-5 516.821 0.615 151952.133 TURB. 0.017 0.200 0.039 -0.161 0.004 -0.118 25.70
U-37 U-36 373812.284 8499764.011 26.100 T-36 0.000 68.666 27.250 237.600 250mmC-5 585.486 0.615 151952.133 TURB. 0.017 0.200 0.092 -0.297 0.004 -0.201 25.50
U-36 U-5 373813.034 8499764.077 26.103 T-35 0.000 0.753 27.250 237.600 250mmC-5 586.239 0.615 151952.133 TURB. 0.017 0.200 0.001 -0.003 0.004 0.002 25.50
U-5 U-4 373715.464 8499901.770 25.800 T-4 25.591 168.758 52.841 237.600 250mmC-5 754.998 1.192 294653.309 TURB. 0.015 0.800 0.750 0.303 0.058 1.110 26.61
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 52.841 237.600 250mmC-5 770.645 1.192 294653.309 TURB. 0.015 0.800 0.069 -0.151 0.058 -0.024 26.59
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 52.841 237.600 250mmC-5 785.966 1.192 294653.309 TURB. 0.015 1.500 0.068 0.055 0.109 0.232 26.82
U-2 U-1 373702.872 8499916.063 26.000 T-1 18.938 4.722 71.779 237.600 250mmC-5 790.688 1.619 400255.859 TURB. 0.014 0.017 0.037 -0.104 0.002 -0.065 26.76
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 71.779 202.700 8''SCH40 806.708 2.224 469170.164 TURB. 0.022 - - 0.000 9.624 9.62 9.624 36.38
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 71.779 202.700 8''SCH40 822.558 2.224 469170.164 TURB. 0.022 1.150 0.436 0.44 16.440 0.290 0.29 17.166
BOM. F A 373704.000 8499904.000 12.760 T-SUC. 0.000 0.001 71.779 202.700 8''SCH40 822.559 2.224 469170.164 TURB. 0.022 2.000 0.000 0.00 -3.200 0.504 0.50 0.50 -2.696 2.70
∑ 8.32 12.89 12.89 7.97 10.91
U-57 373229.084 8499880.927 22.125 20.60
U-57 U-52 373229.084 8499886.950 22.166 T-56 9.729 6.023 9.729 71.200 75mmC-5 6.023 2.444 181040.167 TURB. 0.016 0.017 0.415 -0.041 0.005 0.379 20.98
U-52 U-51 373297.484 8499892.976 22.987 T-51 0.000 68.670 9.729 71.200 75mmC-5 74.693 2.444 181040.167 TURB. 0.016 0.017 4.728 -0.821 0.005 3.912 24.89
U-51 U-50 373353.284 8499897.893 23.644 T-50 0.000 56.020 9.729 104.600 110mmC-5 130.713 1.132 123231.930 TURB. 0.017 2.017 0.606 -0.657 0.132 0.081 24.97
U-50 U-49 373387.484 8499900.906 23.873 T-49 9.209 34.333 18.938 133.000 140mmC-5 165.046 1.363 188655.383 TURB. 0.016 0.200 0.389 -0.229 0.019 0.179 25.15
U-49 U-48 373482.884 8499909.311 24.411 T-48 0.000 95.771 18.938 133.000 140mmC-5 260.817 1.363 188655.383 TURB. 0.016 0.217 1.085 -0.538 0.021 0.567 25.72
U-48 U-47 373598.030 8499919.456 25.085 T-47 0.000 115.594 18.938 133.000 140mmC-5 376.411 1.363 188655.383 TURB. 0.016 2.000 1.309 -0.674 0.189 0.825 26.54
U-47 U-46 373601.684 8499919.778 25.111 T-46 0.000 3.668 18.938 133.000 140mmC-5 380.080 1.363 188655.383 TURB. 0.016 0.200 0.042 -0.026 0.019 0.034 26.57
U-46 U-45 373696.768 8499928.155 25.829 T-45 0.000 95.455 18.938 152.000 160mmC-5 475.535 1.044 165073.460 TURB. 0.016 2.817 0.569 -0.718 0.156 0.007 26.58
U-45 U-43 373697.436 8499922.191 25.794 T-44 0.000 6.001 18.938 237.600 250mmC-5 481.536 0.427 105602.550 TURB. 0.018 0.000 0.004 0.035 0.000 0.039 26.62
U-43 U-2 373698.180 8499915.538 25.896 T-42 0.000 6.695 18.938 237.600 250mmC-5 488.231 0.427 105602.550 TURB. 0.018 0.200 0.005 -0.102 0.002 -0.095 26.82
∑ 7.69 9.15 9.15 -3.77 0.55
U-56 373353.284 8499891.870 23.613 24.35
U-56 U-50 373353.284 8499897.893 23.644 T-55 9.209 6.023 9.209 71.200 75mmC-5 6.023 2.313 0.27 171363.850 TURB. 0.016 0.017 0.375 0.38 -0.031 0.005 0.00 0.38 0.349 24.97
∑ 0.02 0.38 0.38 -0.03 0.00
U-12 373320.882 8499555.015 22.855 0.000 27.98
U-12 U-11 373340.422 8499554.756 22.975 T-11 9.130 19.542 9.130 237.600 250mmC-5 19.542 0.206 50910.935 TURB. 0.021 0.800 0.004 -0.120 0.002 -0.115 27.87
U-11 U-10 373483.023 8499567.322 23.811 T-10 0.000 143.156 9.130 237.600 250mmC-5 162.698 0.206 50910.935 TURB. 0.021 0.200 0.027 -0.836 0.000 -0.808 27.06
U-10 U-9 373598.181 8499577.469 24.405 T-9 8.167 115.606 17.297 237.600 250mmC-5 278.304 0.390 96451.965 TURB. 0.018 0.200 0.069 -0.594 0.002 -0.524 26.54
U-9 U-8 373715.084 8499587.770 25.171 T-8 8.294 117.358 25.591 237.600 250mmC-5 395.662 0.577 142701.176 TURB. 0.017 0.200 0.141 -0.766 0.003 -0.622 25.91
U-8 U-7 373866.258 8499601.090 26.007 T-7 0.000 151.762 25.591 237.600 250mmC-5 547.424 0.577 142701.176 TURB. 0.017 0.200 0.182 -0.836 0.003 -0.651 25.26
U-7 U-6 373924.818 8499606.250 26.600 T-6 0.000 58.790 25.591 237.600 250mmC-5 606.214 0.577 142701.176 TURB. 0.017 0.800 0.070 -0.593 0.014 -0.509 24.75
U-6 U-5 373813.034 8499764.077 26.103 T-5 0.000 193.404 25.591 237.600 250mmC-5 799.619 0.577 142701.176 TURB. 0.017 2.000 0.232 0.497 0.034 0.763 25.50











































TURNO V Hb= 46.25 mca
(Q) Q Ø Ø L V ∆V REG. f ∑K ∑ ∑ ∑ h P/γ
U U x y z Tub. (Aport.) L ∑ INT. Com. ∑ − Reynolds Según acc. hf hf ∆z hk hk hf+hk +∆ Z
Fin Inc m m msmm l/s m l/s mm m m/s 2xg Re critico mca mca mca mca mca mca mca
U-30 373091.490 8499109.190 16.100 14.23
U-30 U-29 373060.311 8499108.249 15.979 T-29 7.513 31.193 7.513 85.600 90mmC-5 31.193 1.305 116285.712 TURB. 0.018 0.800 0.555 0.121 0.069 0.746 14.97
U-29 U-28 373038.524 8499105.356 15.768 T-28 0.000 21.979 7.513 85.600 90mmC-5 53.173 1.305 116285.712 TURB. 0.018 0.800 0.391 0.211 0.069 0.672 15.64
U-28 U-22 373012.651 8499099.802 15.411 T-27 0.000 26.465 7.513 85.600 90mmC-5 79.637 1.305 116285.712 TURB. 0.018 0.817 0.471 0.357 0.071 0.899 16.54
U-22 U-21 373012.651 8499188.483 15.630 T-21 37.905 88.681 45.418 190.200 200mmC-5 168.319 1.599 316376.505 TURB. 0.014 4.000 0.875 -0.219 0.521 1.177 17.72
U-21 U-20 373012.651 8499276.900 15.949 T-20 15.137 88.418 60.555 237.600 250mmC-5 256.736 1.366 337668.309 TURB. 0.014 4.000 0.503 -0.319 0.380 0.564 18.28
U-20 U-19 373012.651 8499365.452 15.996 T-19 14.837 88.552 75.392 237.600 250mmC-5 345.288 1.700 420402.761 TURB. 0.014 0.800 0.750 -0.047 0.118 0.821 19.11
U-19 U-18 373037.058 8499371.789 16.232 T-18 0.000 25.217 75.392 237.600 250mmC-5 370.506 1.700 420402.761 TURB. 0.014 0.100 0.214 -0.236 0.015 -0.008 19.10
U-18 U-17 373102.293 8499385.193 17.019 T-17 0.000 66.602 75.392 237.600 250mmC-5 437.108 1.700 420402.761 TURB. 0.014 0.100 0.564 -0.787 0.015 -0.208 18.89
U-17 U-16 373119.699 8499387.857 18.517 T-16 0.000 17.672 75.392 237.600 250mmC-5 454.780 1.700 420402.761 TURB. 0.014 0.800 0.150 -1.498 0.118 -1.230 17.66
U-16 U-15 373147.741 8499488.684 18.729 T-15 0.000 104.654 75.392 237.600 250mmC-5 559.435 1.700 420402.761 TURB. 0.014 0.800 0.887 -0.212 0.118 0.793 18.45
U-15 U-14 373160.216 8499567.548 19.627 T-14 0.000 79.850 75.392 237.600 250mmC-5 639.284 1.700 420402.761 TURB. 0.014 0.200 0.677 -0.898 0.029 -0.192 18.26
U-14 U-13 373269.887 8499555.690 22.803 T-13 0.000 110.356 75.392 237.600 250mmC-5 749.640 1.700 420402.761 TURB. 0.014 0.800 0.935 -3.176 0.118 -2.123 16.14
U-13 U-12 373320.882 8499555.015 22.855 T-12 0.000 50.999 75.392 237.600 250mmC-5 800.640 1.700 420402.761 TURB. 0.014 0.200 0.432 -0.052 0.029 0.410 16.55
U-12 U-11 373340.422 8499554.756 22.975 T-11 0.000 19.542 75.392 237.600 250mmC-5 820.182 1.700 420402.761 TURB. 0.014 0.800 0.166 -0.120 0.118 0.163 16.71
U-11 U-10 373483.023 8499567.322 23.811 T-10 0.000 143.156 75.392 237.600 250mmC-5 963.338 1.700 420402.761 TURB. 0.014 0.200 1.213 -0.836 0.029 0.407 17.12
U-10 U-9 373598.181 8499577.469 24.405 T-9 0.000 115.606 75.392 237.600 250mmC-5 1078.943 1.700 420402.761 TURB. 0.014 0.200 0.980 -0.594 0.029 0.415 17.53
U-9 U-8 373715.084 8499587.770 25.171 T-8 0.000 117.358 75.392 237.600 250mmC-5 1196.302 1.700 420402.761 TURB. 0.014 0.200 0.995 -0.766 0.029 0.258 17.79
U-8 U-7 373866.258 8499601.090 26.007 T-7 0.000 151.762 75.392 237.600 250mmC-5 1348.064 1.700 420402.761 TURB. 0.014 0.200 1.286 -0.836 0.029 0.480 18.27
U-7 U-6 373924.818 8499606.250 26.600 T-6 0.000 58.790 75.392 237.600 250mmC-5 1406.854 1.700 420402.761 TURB. 0.014 0.800 0.498 -0.593 0.118 0.023 18.29
U-6 U-5 373813.034 8499764.077 26.103 T-5 0.000 193.404 75.392 237.600 250mmC-5 1600.258 1.700 420402.761 TURB. 0.014 2.000 1.639 0.497 0.295 2.431 20.72
U-5 U-4 373715.464 8499901.770 25.800 T-4 0.000 168.758 75.392 237.600 250mmC-5 1769.016 1.700 420402.761 TURB. 0.014 0.800 1.430 0.303 0.118 1.851 22.58
U-4 U-3 373699.885 8499900.313 25.951 T-3 0.000 15.648 75.392 237.600 250mmC-5 1784.664 1.700 420402.761 TURB. 0.014 0.800 0.133 -0.151 0.118 0.099 22.67
U-3 U-2 373698.180 8499915.538 25.896 T-2 0.000 15.320 75.392 237.600 250mmC-5 1799.984 1.700 420402.761 TURB. 0.014 1.500 0.130 0.055 0.221 0.406 23.08
U-2 U-1 373702.872 8499916.063 26.000 T-1 0.000 4.722 75.392 237.600 250mmC-5 1804.707 1.700 420402.761 TURB. 0.014 0.017 0.040 -0.104 0.003 -0.061 23.02
U-1 CAB. 373704.000 8499904.000 26.000 T-MAN. 0.000 16.020 75.392 202.700 8''SCH40 1820.727 2.336 492785.870 TURB. 0.022 - - 0.000 10.505 10.50 10.505 33.52
CAB. BOM. 373704.000 8499904.000 9.560 T-DES. 0.000 15.850 75.392 202.700 8''SCH40 1836.577 2.336 492785.870 TURB. 0.022 1.150 0.481 0.48 16.440 0.320 0.32 17.241
BOM. F A 373704.000 8499904.000 12.140 T-SUC. 0.000 0.001 75.392 202.700 8''SCH40 1836.578 2.336 492785.870 TURB. 0.022 2.000 0.000 0.00 -2.580 0.556 0.56 0.56 -2.024 2.02
∑ 24.88 16.39 16.39 3.96 14.16
U-26 372820.051 8498993.448 13.329 14.36
U-26 U-25 372886.651 8499003.152 13.845 T-25 6.814 67.305 6.814 71.200 75mmC-5 67.305 1.711 126796.9674 TURB. 0.017 0.217 2.436 -0.516 0.032 1.952 16.31
U-25 U-24 372951.451 8499012.594 14.629 T-24 14.211 65.489 14.211 133.000 140mmC-5 132.794 1.023 141566.2505 TURB. 0.017 0.217 0.442 -0.784 0.012 -0.331 15.98
U-24 U-23 373012.651 8499021.511 15.202 T-23 21.427 61.849 21.427 152.000 160mmC-5 194.643 1.181 186768.8792 TURB. 0.016 2.817 0.461 -0.573 0.200 0.088 16.07
U-23 U-22 373012.651 8499099.802 15.411 T-22 29.978 78.291 29.978 190.200 200mmC-5 272.934 1.055 208823.2611 TURB. 0.016 4.000 0.364 -0.209 0.227 0.382 16.54
∑ 7.25 3.70 3.7 -2.08 0.47
U-27 373014.451 8499021.774 15.202 15.97
U-27 U-23 373012.651 8499021.511 15.202 T-26 8.551 1.819 8.551 71.200 75mmC-5 1.819 2.148 0.00 159119.587 TURB. 0.017 0.017 0.099 0.10 0.000 0.004 0.00 0.10 0.103 16.07
∑ 0.02 0.10 0.10 0.00 0.00
U-32 373108.051 8499202.383 16.571 15.07
U-32 U-21 373012.651 8499188.483 15.630 T-31 7.325 96.412 7.325 85.600 90mmC-5 96.412 1.273 0.00 113375.860 TURB. 0.018 0.817 1.640 1.64 0.941 0.067 0.07 1.71 2.648 17.72
∑ 0.82 1.64 1.64 0.94 0.07
U-31 372985.651 8499094.077 15.031 15.45
U-31 U-22 373012.651 8499099.802 15.411 T-30 7.927 27.603 7.927 71.200 75mmC-5 27.603 1.991 0.00 147508.007 TURB. 0.017 0.817 1.312 1.31 -0.380 0.165 0.17 1.48 1.097 16.54
∑ 0.82 1.31 1.31 -0.38 0.17
U-33 372985.651 8499184.549 15.371 16.56
U-33 U-21 373012.651 8499188.483 15.630 T-32 7.812 27.286 7.812 71.200 75mmC-5 27.286 1.962 0.00 145368.052 TURB. 0.017 0.817 1.263 1.26 -0.259 0.160 0.16 1.42 1.165 17.72
∑ 0.82 1.26 1.26 -0.26 0.16
U-34 373108.051 8499290.800 16.942 15.52
U-34 U-20 373012.651 8499276.900 15.949 T-33 7.468 96.412 7.468 85.600 90mmC-5 96.412 1.298 0.00 115589.205 TURB. 0.018 0.817 1.698 1.70 0.993 0.070 0.07 1.77 2.761 18.28
∑ 0.82 1.70 1.70 0.99 0.07
U-35 372985.651 8499272.966 15.647 17.31
U-35 U-20 373012.651 8499276.900 15.949 T-34 7.369 27.287 7.369 71.200 75mmC-5 27.287 1.851 0.00 137124.575 TURB. 0.017 0.817 1.137 1.14 -0.302 0.143 0.14 1.28 0.978 18.28







































U-26 U-25 T-25 13.845 0.516 31.31
U-25 U-24 T-24 14.629 0.784 30.53
U-24 U-23 T-23 15.202 0.573 29.96
U-23 U-22 T-22 15.411 0.209 29.75
U-22 U-21 T-21 15.630 0.219 29.53
U-21 U-20 T-20 15.949 0.319 29.21
U-20 U-19 T-19 15.996 0.047 29.16
U-19 U-18 T-18 16.232 0.236 28.93
U-18 U-17 T-17 17.019 0.787 28.14
U-17 U-16 T-16 18.517 1.498 26.64
U-16 U-15 T-15 18.729 0.212 26.43
U-15 U-14 T-14 19.627 0.898 25.53
U-14 U-13 T-13 22.803 3.176 22.36
U-13 U-12 T-12 22.855 0.052 22.30
U-12 U-11 T-11 22.975 0.120 22.18
U-11 U-10 T-10 23.811 0.836 21.35
U-10 U-9 T-9 24.405 0.594 20.75
U-9 U-8 T-8 25.171 0.766 19.99
U-8 U-7 T-7 26.007 0.836 19.15
U-7 U-6 T-6 26.600 0.593 18.56
U-6 U-5 T-5 26.103 -0.497 19.06
U-5 U-4 T-4 25.800 -0.303 19.36
U-4 U-3 T-3 25.951 0.151 19.21
U-3 U-2 T-2 25.896 -0.055 19.26
U-27 15.202 29.96
U-27 U-23 T-26 15.202 0.000 29.96
U-30 16.100 29.06
U-30 U-29 T-29 15.979 -0.121 29.18
U-29 U-28 T-28 15.768 -0.211 29.39
U-28 U-22 T-27 15.411 -0.357 29.75
U-31 15.031 30.13
U-31 U-22 T-30 15.411 0.380 29.75
U-32 16.571 28.59
U-32 U-21 T-31 15.630 -0.941 29.53
U-33 15.371 29.79
U-33 U-21 T-32 15.630 0.259 29.53
U-34 16.942 28.22
U-34 U-20 T-33 15.949 -0.993 29.21
U-35 15.647 29.51
U-35 U-20 T-34 15.949 0.302 29.21
U-42 20.730 24.43
U-42 U-41 T-41 21.958 1.228 23.20
U-41 U-40 T-40 23.567 1.609 21.59
U-40 U-39 T-39 24.709 1.142 20.45
U-39 U-38 T-38 25.642 0.933 19.52
U-38 U-37 T-37 25.803 0.161 19.36
U-37 U-36 T-36 26.100 0.297 19.06
U-36 U-5 T-35 26.103 0.003 19.06
U-53 21.944 19.05
U-53 U-52 T-52 22.166 0.222 18.83
U-52 U-51 T-51 22.987 0.821 18.00
U-51 U-50 T-50 23.644 0.657 17.35
U-50 U-49 T-49 23.873 0.229 17.12
U-49 U-48 T-48 24.411 0.538 16.58
U-57 22.125 18.87
U-57 U-52 T-56 22.166 0.041 18.83
U-56 23.613 17.38
U-56 U-50 T-55 23.644 0.031 17.35
U-65 22.732 21.22
U-65 U-64 T-64 23.597 0.865 20.35
U-64 U-63 T-63 24.438 0.841 19.51
U-63 U-62 T-62 25.168 0.730 18.78
U-71 23.018 20.98
U-71 U-70 T-70 23.814 0.796 20.18
U-70 U-69 T-69 24.645 0.831 19.35
U-69 U-68 T-68 25.236 0.591 18.76
TURNO I
INI. FIN. Tub. z ∆z P/γ
msnm m mca
INI. FIN. Tub. z ∆z P/γ
msnm m mca
INI. FIN. Tub. z ∆z P/γ
msnm m mca
U-27 15.202 31.01
U-27 U-23 T-26 15.202 0.000 31.01
U-30 16.100 30.11
U-30 U-29 T-29 15.979 -0.121 30.23
U-29 U-28 T-28 15.768 -0.211 30.44
U-28 U-22 T-27 15.411 -0.357 30.80
U-31 15.031 31.18
U-31 U-22 T-30 15.411 0.380 30.80
U-26 13.329 32.88
U-26 U-25 T-25 13.845 0.516 32.37
U-25 U-24 T-24 14.629 0.784 31.58
U-24 U-23 T-23 15.202 0.573 31.01
U-23 U-22 T-22 15.411 0.209 30.80
U-22 U-21 T-21 15.630 0.219 30.58
U-21 U-20 T-20 15.949 0.319 30.26
U-20 U-19 T-19 15.996 0.047 30.22
U-19 U-18 T-18 16.232 0.236 29.98
U-18 U-17 T-17 17.019 0.787 29.19
U-17 U-16 T-16 18.517 1.498 27.70
U-16 U-15 T-15 18.729 0.212 27.48
U-15 U-14 T-14 19.627 0.898 26.59
U-14 U-13 T-13 22.803 3.176 23.41
U-13 U-12 T-12 22.855 0.052 23.36
U-12 U-11 T-11 22.975 0.120 23.24
U-11 U-10 T-10 23.811 0.836 22.40
U-10 U-9 T-9 24.405 0.594 21.81
U-9 U-8 T-8 25.171 0.766 21.04
U-32 16.571 29.64
U-32 U-21 T-31 15.630 -0.941 30.58
U-34 16.942 29.27
U-34 U-20 T-33 15.949 -0.993 30.26
U-35 15.647 30.57
U-35 U-20 T-34 15.949 0.302 30.26
U-42 20.730 23.14
U-42 U-41 T-41 21.958 1.228 21.91
U-41 U-40 T-40 23.567 1.609 20.30
U-53 21.944 26.12
U-53 U-52 T-52 22.166 0.222 25.89
U-52 U-51 T-51 22.987 0.821 25.07
U-51 U-50 T-50 23.644 0.657 24.42
U-50 U-49 T-49 23.873 0.229 24.19
U-49 U-48 T-48 24.411 0.538 23.65
U-48 U-47 T-47 25.085 0.674 22.97
U-47 U-46 T-46 25.111 0.026 22.95
U-46 U-45 T-45 25.829 0.718 22.23
U-45 U-43 T-44 25.794 -0.035 22.27
U-43 U-2 T-42 25.896 0.102 22.16
U-57 22.125 25.93
U-57 U-52 T-56 22.166 0.041 25.89
U-33 15.371 30.84
U-33 U-21 T-32 15.630 0.259 30.58
U-56 23.613 24.45
U-56 U-50 T-55 23.644 0.031 24.42
U-55 24.372 23.69
U-55 U-48 T-54 24.411 0.039 23.65
U-54 25.050 23.01
U-54 U-46 T-53 25.111 0.061 22.95
U-44 25.793 22.27
U-44 U-43 T-43 25.794 0.001 22.27
U-65 22.732 25.33
U-65 U-64 T-64 23.597 0.865 24.46
U-64 U-63 T-63 24.438 0.841 23.62
U-63 U-62 T-62 25.168 0.730 22.89
U-62 U-61 T-61 26.103 0.935 21.96
U-61 U-60 T-60 26.110 0.007 21.95
U-60 U-59 T-59 25.929 -0.181 22.13
U-59 U-58 T-58 25.827 -0.102 22.23
U-58 U-45 T-57 25.829 0.002 22.23
U-71 23.018 25.04
U-71 U-70 T-70 23.814 0.796 24.25
U-70 U-69 T-69 24.645 0.831 23.41
U-69 U-68 T-68 25.236 0.591 22.82
U-68 U-67 T-67 25.747 0.511 22.31
U-67 U-66 T-66 25.749 0.002 22.31
U-66 U-60 T-65 26.110 0.361 21.95
INI. FIN. Tub. z ∆z P/γ
msnm m mca
INI. FIN. Tub. z ∆z P/γ
msnm m mca
TURNO II






INI. FIN. Tub. z ∆z P/γ
msnm m mca
U-26 13.329 37.51
U-26 U-25 T-25 13.845 0.516 36.99
U-25 U-24 T-24 14.629 0.784 36.21
U-24 U-23 T-23 15.202 0.573 35.64
U-23 U-22 T-22 15.411 0.209 35.43
U-22 U-21 T-21 15.630 0.219 35.21
U-21 U-20 T-20 15.949 0.319 34.89
U-20 U-19 T-19 15.996 0.047 34.84
U-19 U-18 T-18 16.232 0.236 34.61
U-18 U-17 T-17 17.019 0.787 33.82
U-17 U-16 T-16 18.517 1.498 32.32
U-16 U-15 T-15 18.729 0.212 32.11
U-15 U-14 T-14 19.627 0.898 31.21
U-14 U-13 T-13 22.803 3.176 28.03
U-13 U-12 T-12 22.855 0.052 27.98
U-27 15.202 35.64
U-27 U-23 T-26 15.202 0.000 35.64
U-30 16.100 34.74
U-30 U-29 T-29 15.979 -0.121 34.86
U-29 U-28 T-28 15.768 -0.211 35.07
U-28 U-22 T-27 15.411 -0.357 35.43
U-31 15.031 35.60
U-31 U-23 T-30 15.202 0.171 35.43
U-32 16.571 34.27
U-32 U-21 T-31 15.630 -0.941 35.21
U-33 15.371 35.47
U-33 U-21 T-32 15.630 0.259 35.21
U-34 16.942 33.90
U-34 U-20 T-33 15.949 -0.993 34.89
U-35 15.647 35.19
U-35 U-20 T-34 15.949 0.302 34.89
U-44 25.793 26.62
U-44 U-43 T-43 25.794 0.001 26.62
U-65 22.732 29.68
U-65 U-64 T-64 23.597 0.865 28.81
U-64 U-63 T-63 24.438 0.841 27.97
U-63 U-62 T-62 25.168 0.730 27.24
U-62 U-61 T-61 26.103 0.935 26.31
U-61 U-60 T-60 26.110 0.007 26.30
U-60 U-59 T-59 25.929 -0.181 26.48
U-59 U-58 T-58 25.827 -0.102 26.58
U-58 U-45 T-57 25.829 0.002 26.58
U-71 23.018 29.39
U-71 U-70 T-70 23.814 0.796 28.60
U-70 U-69 T-69 24.645 0.831 27.77
U-69 U-68 T-68 25.236 0.591 27.17
U-68 U-67 T-67 25.747 0.511 26.66
U-67 U-66 T-66 25.749 0.002 26.66
U-66 U-60 T-65 26.110 0.361 26.30
INI. FIN. Tub. z ∆z P/γ
msnm m mca
U-53 21.944 21.20
U-53 U-52 T-52 22.166 0.222 20.98
U-55 24.372 25.75
U-55 U-48 T-54 24.411 0.039 25.72
U-54 25.050 26.57
U-54 U-47 T-53 25.085 0.035 26.54
INI. FIN. Tub. z ∆z P/γ
msnm m mca
U-26 13.329 39.67
U-26 U-25 T-25 13.845 0.516 39.15
U-25 U-24 T-24 14.629 0.784 38.37
U-24 U-23 T-23 15.202 0.573 37.79
U-23 U-22 T-22 15.411 0.209 37.58
U-22 U-21 T-21 15.630 0.219 37.37
U-21 U-20 T-20 15.949 0.319 37.05
U-20 U-19 T-19 15.996 0.047 37.00
U-19 U-18 T-18 16.232 0.236 36.76
U-18 U-17 T-17 17.019 0.787 35.98
U-17 U-16 T-16 18.517 1.498 34.48
U-16 U-15 T-15 18.729 0.212 34.27
U-15 U-14 T-14 19.627 0.898 33.37
U-14 U-13 T-13 22.803 3.176 30.19
U-13 U-12 T-12 22.855 0.052 30.14
U-12 U-11 T-11 22.975 0.120 30.02
U-11 U-10 T-10 23.811 0.836 29.18
U-10 U-9 T-9 24.405 0.594 28.59
U-9 U-8 T-8 25.171 0.766 27.82
U-8 U-7 T-7 26.007 0.836 26.99
U-7 U-6 T-6 26.600 0.593 26.40
U-6 U-5 T-5 26.103 -0.497 26.89
U-5 U-4 T-4 25.800 -0.303 27.20
U-4 U-3 T-3 25.951 0.151 27.04
U-3 U-2 T-2 25.896 -0.055 27.10
TURNO III
INI. FIN. Tub. z ∆z P/γ
msnm m mca
U-27 15.202 37.79
U-27 U-23 T-26 15.202 0.000 37.79
INI. FIN. Tub. z ∆z P/γ
msnm m mca
U-30 16.100 36.90
U-30 U-29 T-29 15.979 -0.121 37.02
U-29 U-28 T-28 15.768 -0.211 37.23
U-28 U-22 T-27 15.411 -0.357 37.58
U-31 15.031 37.96
U-31 U-22 T-30 15.411 0.380 37.58
U-32 16.571 36.42
U-32 U-21 T-31 15.630 -0.941 37.37
U-33 15.371 37.62
U-33 U-21 T-32 15.630 0.259 37.37
U-34 16.942 36.05
U-34 U-20 T-33 15.949 -0.993 37.05
U-35 15.647 37.35
U-35 U-20 T-34 15.949 0.302 37.05
U-42 20.730 32.27
U-42 U-41 T-41 21.958 1.228 31.04
U-41 U-40 T-40 23.567 1.609 29.43
U-40 U-39 T-39 24.709 1.142 28.29
U-39 U-38 T-38 25.642 0.933 27.35
U-38 U-37 T-37 25.803 0.161 27.19
U-37 U-36 T-36 26.100 0.297 26.90
U-36 U-5 T-35 26.103 0.003 26.89
U-44 25.793 27.12
U-44 U-43 T-43 25.794 0.001 27.12




INI. FIN. Tub. z ∆z P/γ
msnm m mca
U-42 20.730 26.10
U-42 U-41 T-41 21.958 1.228 24.87
U-41 U-40 T-40 23.567 1.609 23.26
U-40 U-39 T-39 24.709 1.142 22.12
U-39 U-38 T-38 25.642 0.933 21.19
U-38 U-37 T-37 25.803 0.161 21.02
U-37 U-36 T-36 26.100 0.297 20.73
U-36 U-5 T-35 26.103 0.003 20.72
U-53 21.944 27.03
U-53 U-52 T-52 22.166 0.222 26.81
U-52 U-51 T-51 22.987 0.821 25.99
U-51 U-50 T-50 23.644 0.657 25.33
U-50 U-49 T-49 23.873 0.229 25.10
U-49 U-48 T-48 24.411 0.538 24.57
U-48 U-47 T-47 25.085 0.674 23.89
U-47 U-46 T-46 25.111 0.026 23.87
U-46 U-45 T-45 25.829 0.718 23.15
U-45 U-43 T-44 25.794 -0.035 23.18
U-43 U-2 T-42 25.896 0.102 23.08
U-57 22.125 26.85
U-57 U-52 T-56 22.166 0.041 26.81
U-56 23.613 25.36
U-56 U-50 T-55 23.644 0.031 25.33
U-55 24.372 24.60
U-55 U-48 T-54 24.411 0.039 24.57
U-54 25.050 23.93
U-54 U-46 T-53 25.111 0.061 23.87
U-44 25.793 23.18
U-44 U-43 T-43 25.794 0.001 23.18
U-65 22.732 26.28
U-65 U-64 T-64 23.597 0.865 25.41
U-64 U-63 T-63 24.438 0.841 24.57
U-63 U-62 T-62 25.168 0.730 23.84
U-62 U-61 T-61 26.103 0.935 22.91
U-61 U-60 T-60 26.110 0.007 22.90
U-60 U-59 T-59 25.929 -0.181 23.08
U-59 U-58 T-58 25.827 -0.102 23.18
U-58 U-45 T-57 25.829 0.002 23.18
U-71 23.018 25.99
U-71 U-70 T-70 23.814 0.796 25.20
U-70 U-69 T-69 24.645 0.831 24.37
U-69 U-68 T-68 25.236 0.591 23.78
U-68 U-67 T-67 25.747 0.511 23.26
U-67 U-66 T-66 25.749 0.002 23.26
U-66 U-60 T-65 26.110 0.361 22.90
INI. FIN. Tub. z ∆z P/γ
msnm m mca
INI. FIN. Tub. z ∆z P/γ
msnm m mca
